(19) B FEREFT (JP)

JP 2005-502324 A 2005.1.27

WA R QRN () SHEBLESS

$57%2005-502324
(P2005-5023244)
49 A%RE  FRITEIA278 (2005.1.27)

(51) Int.CL." Fl F—va—F (BE)

C12N 15/09 C12N 15/00 ZNAA 2G045

A6 1K 38/00 AB1K 45/00 4B0O24

A6 1K 45/00 AB 1K 48/00 4B0O63

A6 1K 48/00 AB1P 15/00 4C084

AG1P 15/00 AB1P 15/18

BEER KRB TPRBEERE (2203 H SEEICHKL

@) HEEE 15 RE2002-585597 (P2002-585597) |(71) HEEA 503392884
(86) (22) HEEE R 454 F 268 (2002. 4. 26) NAT— HlLwP AT AF4 AL
85) BIFRCIREE  EARISEIOA24H (2003.10.24) TAYAEGRE, FEHAM 77030
(86) EEHEESS  PCT/US2002/013245 .kBa—Aby, Af—h 106T1.
87 EELHMES  W02002/088314 7y RAF— TR FUSTA b
(87) HEAME ERI4F1LHTHE (2002.11.7) DIFTI AU (HHEL)
(31) BAIELESE  09/844, 864 (71) WEEA 397012945
(32) B5H ERR3E4H27H (2001. 4. 27) 74
(33) EREETERE HKE (US) TAVAERE ~a—¥YPv—y—H =

(74) (REBA

(74) (REBA

PV, TTFAT YIAK TT—AR
(L)
100092266
#EL #HF $£4£
100104422
H#EL RBIF 55—
BRI

(54) [READE] MEFRIIRETELIVERIE

(57)00 00

oooooooboooboooo0Oogol-180001-18400001-2360 00 00000O00O0OO
uoboboobOoo0ooOoo0oobOooobOoo0oobOoo0ooOooooOooOoOobooobooOobooOooodg
oboooboobooobgooobobooobobooobooboboobooboooboboboo
ocoo/00000O0OOOOOO0O0O0O0DO0DOOODOOOODODOOODOODODDDOOO
goooooooooooooooooboooo/oboo0ooboOopboboOoobobooboO



uo
oad
110

(I
[ -
OooOod

Oo0oooooooo0 oo oooooooDoooQgogo-g
OO0 oooooo4o0ooDooogogooooDooogogooQg
oo o0ooooooooooooo

OoooOooooooooooooooooooood
OoOooOoooOhooo oo oo oooooooogoogoog

OooooooQgoao
OooooogoQgogoao

oo oooooooQgogoo-g
oo ooooooogogoog
OO0 oooooogogog
OOoo0oood
OoOoo0ooood

o
(B
1
[ul
0
o
oo oo0o0oooogoogooo |
[ [ i S e Y [ [

OoooooogoQogogoo
OoooooogQgogooQg
OooooogQgoao

ooogao
01-1800
01-1800
ooogao
01-1800
ooooao
0 o1-1800
ooooao
ooooao
ooooao

gooad

gooao

gooao

01-1800

01-1800

gooao

(2) JP 2005-502324 A 2005.1.27

gboobooboooboaoab

gboboobooboobogonb

ol1-1800 0D DOoO0OODODOOCOOOO0OO0OO0OOD

oooooooos3sobooonoan

oooooooboos3no0o0a0n

goboo3oogan

3goooaon

ooooooos3sooooao

OO0OODNAO OORNAOD O ODODODOOODODODO

gbooboboobooooboobobooo

O
O
O
O

OO0Oo0Oooao
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0ooooao
OoooogQgoao
Ooooooggogao
Oooooooogoao
OoooooogoQgoo
OoooooogogQgoo
OooooogQgoao

01-1800
gooao

110

110

ol-1800 00D O ODOODOO

O
O
O
O
O
O
O
O
O

ol1-1800 0 OO0 O0ODODOAO

gool-1800 000 0nbooan
goboooboobooaooadad
O

gooooaod

gooooboao

01-1800 O O
oooooao

01-1800 O O
oooooao

gooooboad

gbobooobDao
0 0 o1-1800

O O

10

20

30

40

50



(3) JP 2005-502324 A 2005.1.27

ugboooboado

ol-1800 0 ooOoODOOOOOO0OOOOODbODDOOCOOOO

ooogoool-1soO DD OooooODbODOOODO0OO0OOoOoOoOoODbDDDODOD

gl-18gu oo oOOOOOOO0OOOO0DOOODOOOOOOOoOoOobODODODOOOOOn
gol-18o0 0O bO0OObOOO0OODODbDOO0ObOOObOODODbOODOnb

gooooad

ooooooao

ol-1800 00O bOO0ODOO0OODODOODOOODODODbOOODOnD

0l1-1800 0 OO0Oo1-1800 OO OODODODOCOOOOOOODODODODRO
gooooool-1800oonogol-1so00 00D OooOooOobOOOOCOO0OOOOoODODOO
ogoogano

ooooooobooboool-1s00gnool-18o0 b DooooOooOOODOOOOOOOODODOOO
gooooboooag

gooooad

ooooooao

gol-18o0 00D O0OO0ODOOO0OODODODOODOODODODOODODO

gl-18o D DOooOOOOCOCOOO0OO0OOOODODOCOCOOOOOoOODODOO
oooooool-1so0 b ogooooooooogooao

gooogooad

ooooooao

gol-1800 00D ObO0ODbOO0OODODbDOODOOOOODbDOOD

Dab0O1000D0O0CO0C100D0C0CO0OO0O0OO1I-1800OD0OO0OCO0OO0OOOO20100000000O0
l-1800 0 0ooobobOoOOoocou0ooooboboboos3c1oooooobo0obool-180000 00O
ooooboobobooboobooboooboobooboboooboobnnb
OChoOOOODOaO0OOOODOODOOODOODODODODODODODOODODODODODDODOODOGDO
000oooobooOOoOoOoOod
ciooooobDooooooooooboobooooool-1so oo oOooODOO
oooao
diooooooooogogogooooooooogoOogooooooobooogooooo

O

OooOoo0oood

O

O

OoOoo0oooaoo

a
O
g
u
O

u
O
g
u
O

ooooooooobi1oooobOoboooooooooooooooooooao
oooooooooaon

Oood

ooad
toooboilooooooz2zoooooboOoOoo0oO0oO0oOoooobooOooooOogoan

OoOoooQgoo

idoooooooooooooooooooooooDOooo1DooooDoooooo
ooooooobooooogoao

a0 0DO00oOOoooOoboobDNADDDODDODODOOLOODODbDIDODbOODODbDOOODOoDbOd
ucboobi1ibooooboobooobooboobooboooboaadan
bpOODODODODODODODODOODODODOOODOODODODOODODOD2000000000DOO0
oboooboz20b000bo0oobooboobooobooboobodnnb
oooooobigoooooboooooooooooob200b0b000C0O0OO0O0O0OOODODO
ooooooooboooooooooooobooboooooooao
cuoboooboooboobooobooobooboobooboboboobooboooboooboonan

O
O

O
O

iiQd

O
O
O
O

O
O
O
O

ooooooooooooooooooooooooooooooao

g
uooboooboooboooobobobooboooboocooobooboboobooban
oooooooooobooooooooooao

0

looogdz2000gogol-1soOD 0 DOoOoOoOooOOODOOCOOOOOoOODODOOO

oboo0ooooOO0oo0DooooO/0000000000¢0

10

20

30

40

50



(4) JP 2005-502324 A 2005.1.27

ooooooao
oooooooobooiloobooooz20000C000O0O0O0OODODDODOOOO0OOOOODODDOO
oooooooooDao
ocioooooooao
ooooooDbaoio
al00D0OODOOOO
ooooob1igogao
bOODOOoOoooono

ooooooooocoooooooooooooooooao
gooooooboobooboooboogoboaon

pNADO O OOoDOoobOobooi1ioboobooboooogdh
ooooooboOoocooooooooao
gbooboobooobooooboz20b0o0boo0oobooobO
oooooooz200 ugbooboboobooboobooboodgdab

oooooobi1oao gooooobOooooz200coco00oooboobbooooOodg
oboooboobobooobooobobooboobooooobaoadao
cuoooooooooooooooooooooooooooobooOooboooooooaon
gooobooobogoboooboboobobooboobobooboboobao
ocWnoooooooooooooooooOooooooooooboDoooooDooooao
oooooobooooboooogooool-1so oo oobOOOOOoOoOoooOoooboDOaO
g

uod
goilooogdz200oo0o0ogOgool-18obOO0OO0O0OO0OO0OOOOODODDODOOOO0OOOOOODOO
ocooDoooooo/0c0DO0o0oooO0OOO

OooOoo0Ooood
Oooo0oood
OoOoooood

O O
[ |
O O

1-1800 gbobooobooboobao
gboboobooobaoadd

0oooool-1800 gooooooao

O
OJ
O
O
O
O
O

O Ooooo
O
O
O
O
O

O
O
O
OJ
O
O
O
O
OJ

O
O
O
O
O
O
(]
O
O
O

gooooobooobol-236000000CO0O000O00O0O0DODODOOOGGO

gol-2360 0 000COCO0OO00O0O00O0O0DOz2e000000

goil-2360 0000000000 0O0ODO2e000000

gbooboboooboobz2e0000O0O

oooooobooOobocoouoooobz2e000O0Od

OO0O0OODNOOORNAOD O OODOODO31I000O0000

gobooobooobogobooogoboobooboooboboboboobodnb

e e A = [ [ s O |

OO0 ooooooo0oooDoooooooooog

OOo0oooooooooDoooogogogoooao

OO0 Do oDooogggoooooogoggogogogoooao
OoOoo0ooooo0ogogwooooooohoooooDoDoooooooooo
Oooooooo0o0oooooo0o oo oDooooooDoDoooogogogogooao

Oooooooo oo oooooDooDoooogoooao

oooooooboooobol-236000DODOO0OO0O0ODO0OOODOODDDOODOO

ooogao

01-2360 gboobos400nood

ooogao

01-2360 oooooos3400000

oogao

ooogao ooooooobooocobooooooobooobooboooonool-2360 0 0OO
ooogao goooooboooobooooooooboboobooooooobobDboooo



(5) JP 2005-502324 A 2005.1.27

goodgano

ooooooao

oooooooobooo3rgoooan

ooooooao

gbooobooobooo3rgboogoo

goooogoaao
ooooooboooocoooooooobooboooooooboDboOoOOool-23600 000
goooboobobooboboobobooobooboboobooboooboboDbDao
goodgano

ooooooao

0l1-2360 00 00O0DODDODOOODOOOOODODODDOOOOOO

0l1-2360 00 00ODOOOCOCOOOOOODODODOOOOOO
obobooboobobooboboobooboobooboodd

0l1-2360 00 00O0DODODOOOOOOO

oooooobooooooogooooobol-2360 00 00DODODOOOOOOOOODODODOO
gol1-2360 000000000 O00OOO
ooooooobooooboooogooooooboool-236000D0D0O0O0COOOOOODODODDODOO
oooooooobol-2360 00 000DOO0OCODOO0OOOODODODDOOOOOO1I-236000
oboooboobooboooboobooonn

ooooooao

ol-2360 00 0O00O0ODOOODODOODOOOOODOO

ooogoool-23s0 000D 0O0O0O0OO0OODODDODOOODOOOODOODDOOOD

0l-2360 000 0O0DODOOCOOOOOOODODODOOOOOOOOOODODDODOOOOOO
ol-2360 00000 O0ODOOODODODOODOOODODODODOODGORDO

goboodgbad

ooooooao

0l-2360 00 00O0DODDODOOOOOOODODODODDDOOOOOO

01-2360 00 00O01-2360 0 0000O0DODOOOCOOOOOODODODODRGO
gbogoboOool-2360000001-2360 000000 O0DO0O0O0OODOD0OODOOOOODOO
goodgan

ooooooobooboool-23600001-2360 0000000000 0C0O0O0OOOOODODOOAO
gooooboooboao

goboodgbad

ooooooao

0l1-2360 00 00DODODOOODO0OOOOODODDOODODOOOOODOD

0l1-2360 00 00DOOOCCOOOOOOODOOCOCOOOOOOODOODODRO
gboobool-2360 000000 0ODO0OODOODOO

gooooad

ooooooao

ol-2360 00 000O0ODOOO0ODODODODOODOOOOODOORD

Dab0O100 000010000 O0OO0O0OO1I-1800DOO0O0OCOO0OOOOZ20100000000O
1-2360 00000000 0COCO0OO0OO0OO0O0ODODODO301000000O0DO0O01-23600000
oboooboobobooboobooboobooboobooboooboonnn
OChOOODOODODaO0OOODODOODOOODOODODODODODDODODODODODODODODDODOODOGDO
200 00000000000
OcOOOOO0OOOOOOODODDOOOUOOOOOODODOI-2360000DODODOOOOO
ooooao
bd0ODOOO0OO0ODO0DO0OO0DODODDODDOOODOO0OODOOODODDOOODODODOODODODDDOO
uboobooboboobi1oobdooboobooboobooobobooobooboadnn
oooooobobooooogao



goboodgbad
ooooooao
ooooooooboi1o0oobobo20b000000O0O0oOoOoObODDODObODODO0DOoOoooOooOD
ibobooooooooooobbooooobobooooobboOoobo10ooooboooooboo
gooobooboogoboonn
gobNAO OOOoOOooboooobilicooooboobobod
ooooooooboooooooooooao
gooobooobooboobobooob200b00b0O00O00OOoDbOO
ubobooboobooboobooboooboad
toooooooboooooougoz2c00o0oo0ooobooboooOoooao
oboooboobobooobooobobooboobooooobaoadao
cuoooooooooooooooooooooooooooobooOooboooooooaon
gooooboogogboboogoboooboobogoboooboobooboodnb

O

a0l OOooO4oooagao
oooooiloogao
bOODOOoOoooono
ooooooz2000
oooooobi1oao

O

Ooooooog
oo oooogoe
OOoo0ooooaog

O

O

O

I

oo
g o
i0

O

i0o0Do0oooooao
ooboooboboDailo
alOOoooooaan
oooooo1igogao
bOODOOOOQODOO
oooooooz200
obooobobi1bo

O

i

O
O
O
O
O
O

I
N
Oo0ooooooogeooooaog

Oooooooodg

u o

O

O

(6) JP 2005-502324 A 2005.1.27

oooooooooboooooooooobobooooooooooobooooboooOoOoao
ooooooooobobobooogooooao

O

loodogdz20000gol-2360 00000000 ODODODOOOOOOOOODODODO
ooooooooooooo/c0bo0o0oooboOogoo
oooaod
gooboooboi1lgoooboboz20b0gboboooboobobbooboboobogobao
goooaoood

O 0OooO0oo0oooao
O Ooo0ooooao
O 0Ooo0ooooao

O

O
O

O

oooooobooooooooao
gbooboooogogbooboonnb
DNAD O O OOooOooboobaoaild
goooooboboooooooao
ugbooboboobooboobooanb
ooooooobooboooooooao

ooooooooooan
gbooooboao
ugboooboobdobad

oad

200000000000

o

gboobobooboz20bo0oboobooboooboogobao
oboboobooboboobooobobooboobooooobado
coooooooobooooooooooobooooooooooobooOooboooooooaon
gooobooogobooobobooboboobobobooboobooboonnb
goobooboaoobodahb

gooooo1-2360 0000000

gol1-2360 00 0000O0OO00O0OO
ocooo/0000000000¢0

gboobooboobao
ubooboooobooboonb
01-2360 0 00O0O0O0ODODOOCOAO

oooooooobOoocoooooooooboobooan

ooooooao
O
10000200
goooaoood
ooogaod
goooobogd
goooaooaod
ooooooao
g oo
ooooooao
oono

a oo

oad

g

0O0O0060/106,0200 019980 100 280 0000 0O
PCT/US99/252090 O 19990 100 280 0 0 00O DO OODO
/844,8640 0 20010 40270 000000 DOCODDOOODODOGO

ido0o00oooboOoOooooboOooooobooooooboOoono

O

O O

O

O
O
O
O
O

O

O
O

O

O

O

O

O

ooooooao

goooood

ooooooaon
goooboand
Ooooogaogos

10

20

30

40

50



Ooooooooooooogogogoooao

Oooooooo0o0oooooo0o oo oDoDooo LoD oo oDoDoDooo0 oo oDooooDooDoDoooQgogoooao

Oooooooo0oooooooDooDoDooooooooao
Ooooooo4o0ooDooog @Soooooogogooao

Ooooooooooooogogoooao

O

N

Ooo0oooooooooooogooogoogo

O

- = 1 O Y (Y

0

c

Oooooooooooooogoogoooao

O

Oooooooooogoogo-g

S Oo0o0ooogod

«

O Ooo0oono
OoOoooooo=-000o0o00gd

O Ooooo

O

Ooooocooooooooogooooao

Institute

OO0 ooooooQgogooo

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo

OO0 ooooooogoooooog

oo oooongQgQdooooaog
OO0 oooDo T o4gogoooog

OO0 oooo T oQgooooaog

O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O O0Oo0oogoao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O Ooogooao
O O0OoOgogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao

O Oooo

O

gooad
oooao
gooao
gooad
ooogaod

g
O
g
u
O

€]

O
O
0
O
O

ogooad
oooao
ogooao
gooad
ooogao
FSHO O OODODOoDODOoOooOOooOoooboobooboooboono
ugboobobouobooouoboobooooboaoobad

OooOooogao

JP 2005-502324 A 2005.1.27

oond
oo
ooof
aond
oo

gooagao
ooooao
googao
gooaao
oooogao

gooad
oooao
gooo
ogooad
ooogao

- OoOoooQg

ooooooooboboooooooooboobooooooao

gooagao
ooooao
googao
gooaao
ooogoogao

oooooooboooobooooooooobooooooooobooo-0a0

-ubooboooooogobobobobooboboobooobooobooobooDbao

of MedicineDODDODOODODODODODODDOODODOOODODDODODODODDDOOD

O

O Oooo
O Ooooo
OO oo
O 0ooo
O Oooo
O Oooo
O Ooooo
O OooOooo
O 0Oo0ooo

O

O

O

O

ao
400
oo

O O0ooo

u
O
g

O Ooooo

O
O
0

O 0O oo
O 0Oooo
O Oooo
O Oooo
O Ooooo

0

googao

g
O
g

O

O Oooo

O

O Oooo

O

O Oooo

O ood

O 0O oo
O 0ooo
O 0Ooooo

0

O 0Oooo

O

O Oooo

goooooooobooan
goboooboobadisgoan
ooooooboooboooao
goooboooboooboonn
gboooboooooboooan
OoooooOmRNADO O OOO
gooobobNAD O ODO
gboooboooooboaoaoan
DNAOD O OOODODOOoOOoOOoo

Perreaultd 19920 000000000 0ODODOO

ubobobouobobooboboboobooboboobobobooboobaa

oooooooobooooboooooooobDbooocooooooobDbooOooo
McLayO O O Clarked 19970 00 00000000 OCODOO0OODOODOOO

oo
ooof
uon
ogaod
oonf

O

O Ooooo

O O0OoOgooo
O O0oo0ooOoo
O 0Ooooo

O

O

oooogao
googao
gooaoao
oooogao
00100 0O

O

O

0000000000 ooODo0Do0oo0oooDoDooooDoDOooOo
O00O0OdPerreaultd 19920 0000000000000

O0D0o0oo0oDo0Do0oooDoDoDoooDoDooooDoDooao
O0D0O0OD0DO0O0D0DO0O0DO0ORDOXenopus laevisO O O OO
0000000000 oooDoooooDoooooooao
ind 019870 Dingwall0 019870 00 00000000 0OCDOO0DOODODOO

oooo0oo0ooooDOoo0ooooDOoUooooDoDUoooooDooooao
000000 o0DoD0oo0ooo0DoDO0oDo0Do0ooDoDo0oDOooDoDDOoooOoao
OCAODOOXxnpm20 0O OO ODODDODODOODODODODODODODDODDOOOOO
PhilpottO 019910 0 000D DDOODODOOOODODDDODODOOO
0Oo0oo0Do0Do0oooDoo0ooooDOooDoooDoDoDoooDoDooooao
0000000701000 0 00000OKrohneO OO FrankeO 198
MillsO 019800 0 0000000000 0OC0OO0ODO0OO0OO0OO0DODDODODOOOOOOODNAD
Oo0DOoOooowMillsDDO19800 0000000 0OD0DO0OO0O0ODDODO0DOO0DODDOOOOOO

oo0ooDOoooooO0OsSO0o0D0O0o0oDO0oU0oooDO0oDU0DOooDoDoDOoDOooDoDoDOooOoooao

10

20

30

40

50



(8)

JP 2005-502324 A 2005.1.27

00000000 O0ODOO0OO0D0O0O0O0OOhsumid OO Katagirild 19910 Philpottd O O LenoO 19
920 PhilpottD 019910 0 00 00D0ODOODODODODODOODODODNAODDOOODOOO
0o0oo0doDo0ooDooDoo0oDooDoo0oDo0o0ooDooDoo0ooDooDoDooDooDoDooDoooaa
O000O0DO0OO0D0ODOODOPhIlpottd 019910000000 O0D0O0OO0ODOO0O0OOD0OGO
0o0o0odo0Do0o0oDo0ooDoo0oDOo0oDoO0o0Do0o0DoDo0DOo0o0DoDOooDoDOooDOooDoDoOooDoOooOooaag
0doooooo0i1l0il0bo0o0oDo0oDbDo0oo0oDOooDoooDoooDooDoooDooDoDooDoooad
000000000 DLOO0OO0D0DO0O0DD0DO0DO0OO0OD0DOO0DD0OO0ODOO0D0ODOO0OnDIwatad O 199
ol D000 DOoU0oDOo0o0DoDOo0DoDO0o0DoDOo0oDOoO0o0DOo0DoDOoDO0OoDO0o0DoDOoDOoD22000 00
OO0O0ODNADODODDODOODOODOODOODODMaedaD 019980 00 00 0O0O0OO
0000DbOO0o0DOOoDbOO0oo0oDO0oDbOO0oO0D0DO0oo0DD0DO0oDDbDO0oo0DoDOoDODOoDOoODoDOoOOoDOoDOoDbDOoOoODODOaOg
0000000 DD0OD0OO0OO0O0O0O0O0O0D0D0DaDODOEarnshawd O 19800 Laskeyd 0O 19930 0O O
O0000DO00D0O0ODO0OODH2A000H2B0D000000000000HIOODOH40O0 00O
000 O00oDOooON/N20000DNAD DD ODDODODDODODDODODODODDODOODOODIlw
orthd O 19870 LaskeyOD 0 19930 0 0 0000000 ODOODODODOODODOODOODODO
0o0o0o0bO0o0ooDOoDbOO0oo0ooDO0oDbODO0OO0DO0Oo0DD0DO0DDbDO0Oo0oDDOoDODOoDOoODoDOoOOoODoODOoODbDOoOODnOaO
0o0oo0doDo0o0oDoDoDoo0oDooDo0o0Do0o0DoDo0ooDo0oo0DoDooDoDooDooDoDooDoooaag
O 000D Laskeyd 0O 19930 PhilpottO 019910 0000000 OD0O0OODOOOOODOGO
000000000 DODO0DO0DO0O0DD0OOD0ODO0DO0OD0DO0DD0OO0ODOO0ODODDOAdDrosophilal O
0000000000 O0ORDOChanO O 19890 CrevelO O 19970 1toO O 19960 MacArthurd
O O ShacklefordOd 1997b0 Schmidt-ZachmannO O O Franked 19880 0D 0 OO O OO ODOO
0o0oo0DoDoo0ooDooDoooDoooDoooag

oooooad
0o0o0o0bO0o0ooDOoDbOO0oo0ooDO0oDbODO0OO0DO0Oo0DD0DO0DDbDO0Oo0oDDOoDODOoDOoODoDOoOOoODoODOoODbDOoOODnOaO
0o0oo0doDo0o0oDoDoDoo0oDooDo0o0Do0o0DoDo0ooDo0oo0DoDooDoDooDooDoDooDoooaag
0dooodbOoooDOobOOoo0ooDOoDbODOoo0oDOoo0oDoDooDOoooDooDoDooDooDoDoboDoonoad
O 0O Ericksond O O ShimasakiD 20000 0 D 0D OODODODODDODODODOODDOODOODOGODRDO
0000000000000 O0O0oO0O0o0DDDODO0ORIchardsO 0199500 000 0-00
000000000 DODO0OO0DO0O0DD0O0OD0ODO0OO0OD0DO0OO0DO0OO0ODO0DOFalckd 195900 00
0000000 D0DO0OD0OGnNRHO O D OO DODODDODDODODODOODDFSHOOOLHOO DO OO
0doooooooDooDoo0ooDoDoDoo0ooDoooDooDoooDooDoDooDooDoDooDoonoad
0o0o0o0bO0o0ooDOoDbOO0oo0ooDO0oDbODO0OO0DO0Oo0DD0DO0DDbDO0Oo0oDDOoDODOoDOoODoDOoOOoODoODOoODbDOoOODnOaO
0o0oo0doDo0o0oDoDoDoo0oDooDo0o0Do0o0DoDo0ooDo0oo0DoDooDoDooDooDoDooDoooaag
O00O0O0D0ODO0OO0D0O0ODOOEI-FoulyD O 19700 Channingd 19700 0 0 0000 O00OOODOAO
000000000 DODO0DO0DO0O0DD0DO0OD0DO0DO0OD0DO0O0vuWAOOLHODOODOODDODODOO
0o0oo0doDo0ooDooDoo0oDooDoo0oDo0o0ooDooDoo0ooDooDoDooDooDoDooDoooaa
O0000ODOO0OEI-Foulyd O 19700 Nekolad O O NalbandovO 19710 Salustril O 19850 Van
derhydend O 19930 Eppig0 O 1997a, bO O

oooooad
0o0o0o0bO0o0ooDOoDbOO0oo0ooDO0oDbODO0OO0DO0Oo0DD0DO0DDbDO0Oo0oDDOoDODOoDOoODoDOoOOoODoODOoODbDOoOODnOaO
OO0O0O0ObOTGF-b0 00000 OD0ODODDDODOODODODODODODDODDGORDOYDGDF-90 O O Gd
folUDOdDO0DDODODODO0OO0DoDOO0ODOoODO0DODOO0DDODODOoOO0DDOoODODOO0ODOO0OO0OGDF-90 00O OO
000000000 DO0ODO0D0DO0ODODO0OO0ODOO0ODODAOAOMcGrathO O 19950 ElvindO O 2000
oooedfo 000000000030 0D0OD0OO0ODOD0DDODODOODDODODOODGOnD
0o0o0o0bOOo0o0ooDOoDbOOoo0ooDOoDODOoO0DoDOoOo0DDo0DOoDbDOoOo0oDoDOoDoDOoDOooDOooODoDOobDOooOoDOaOg
000000 DongO O 19960 CarabatsosO 0O 19980 ElvinO 0O 1999A0 0O 0O O O O O O GDF-

ou00oo0oo0obDDOO0OO0O0O0O20Has20 0000000000020 ¢cCox20 000000

ooooobobDOoOOoOOoOOoOsStAROOODODOOCOOO0OO0OO0OE2000EP200000C0000O0FP
entaraxinD 30 LHO OO OO OQvuPADOOOODOOODODDOOOOOOOOOEIVINODO
1999B0 ElvinO O 20000 O
oooooao

10

20

30

40

50



(9) JP 2005-502324 A 2005.1.27

ugboo-oobo-oogbooboouobooboboobooboouoboobobooboobad
ocooboooobObOOo400000OD00O0OO0OODDODODODODODODODDODODDODODO/O0DO00O
ugboooboooobooobooooboobooboboo400O0bO0oOobobooobao
OoDODO0DO0O0OO0ODODO0OO0OO0OODODOO0DOO0ODODOOMatzukD O 199200 1MI000000000G0
Acvr20 000000 O0ODOODOOODOOODODOODDODOODODODODODOODO

Oo0o0DO0O0O0oo0O0OO0D0O0o0OO0OO0O0OO0OO0CDOO0OO0ODDOOMatzukD 0D 1995000000
OoooooooboOoOocooo0oooooboboOooo0oO0oOooo0ooDbODbOO0O0ESHDO O
gobooobooobobooobobobobooboboO0ob0OAcvr200000D0O0O0O0
ODO0OOO0OFSHODOODODOOOFRSHOOODODOOODODOOODODOFRSHBO O D OO
oooorSsHOOOOOOODDODOOOOOOO0OODOKumar 019970000000 10
OooooooobobDooOo0oo0ooooooboDbOoOOoOO0oO0oO0O0ooooDbDDDOO0ODESH
oooooooooboooooooooooboboooooooooobobooboooOooao
O0o0o0ooadfs0 000000000 DODODOO0O0OO0OO0OoDOoOoODDODODGDF-90O
OD0DO0O0O0O0CD0OO0O0OO0OO0ODODongd 019960 000000 OGAFIMRNAO O O DO OO
ooooooooboooooooooobobooooooOooooDbODnGebF-9000
goobooobooobobooobooboboobooboogoboobobooboobno
goboooouoboooobuoobobooboocooobooboobooboonao
oooooooooboooooooooobobooooOooooobobooobooOogoao
goooooobooboogoboobobooobooobooobooboobooboooban
OoODO0O0oo0oODO00O0ooODbOO0adfO0OD0O0O0OO0ODOOODODODODODODOODOO 20
Dongd O 19960 ElvinOD 019990 0 000 DOCOO0OODOOODDODDODODOODOOOO
OoDOo0O0ookitbOooOoOooooODOoOooooODOoOoOoooDOedF-900O0O0DOOO
ooooooobooOooooooooboooand
oooad
u oo
oos3sgooo0ooooooooboooboooOoooooboOoOoOooOooOool-18000 0

oooob1nooobooo0l1200000130001-184000D0D030000D0O01-23600

e e [ e e Y o A

500000vy0000080000O0DICODOO0OO0OO0OOO4O0D0D000000O0O00O0O0
gooooboooboboogobooboboobobooobooboboobooboao
uoboooboooboobooobooboboooboocooobooboboobooban 30
oooooooooboooooooooobobooooOooooooooboooOoOoao
goobooobooobobooobooboooboogobooobooboobodnb

u oo

ooooooboboboOO0OO0OO0Ogol-180001-1840 0 001-2360 000000000
goooooobooboogoboobobooobooobooobooboobooboooban

0 0o01-180001-1840 0 001-2360 0000000 OOODOODODOOOOOOOO
gooooboooboboogobooboboobobooobooboboobooboao

g g

ood

gobooobooobooboogobobobobooboboobobDbol-1800 01-1840 40

/00001-36000000O0O0O0ODOOODOOODODODOODDODODODODODOOODOGDO

01-1800 01-1840 00 /000 O01-2360 0000 O0DOODOOOODODODOODODODOO

gobooobooobooboooobooboobooboooboooboobooboobaodnb
oooooooooODooco0ouooooobODbODOoOCOcOUOUODNAOD O ORNAD O OO
gooobooobooboobobooboobooboobobooboboDboao
goooooaao

O

Oooooooo0o0oooooo0o oo oDoDooo LoD oo oDoDoDooo0 oo oDooooDooDoDoooQgogoooao

I e e e s e e e e s A o

O
O
O
O

I Iy
Ooo0oo0ogano

a gooobooboboobobooobobobob0o0Dbol-180001-1840 0O 0O
/00001-360 00000000 DOOOOODODDODO0DODODDODOOODODORDOO1-180001-18
4000/00001-2360 0000000000 0ODO0O0O0O0O0ODODODOODODDOOODOODOO 50



OOo0ooooodg

Y Y Y Y

S [ Y Y Y
Oooooooogooooo

OOooOoo0ooco0OooOooOooboOoaOod
[EN
1

O OooOooo
O Ooooo

[EnN

O

01-1800

oono

O

gd

Oooo0oood
OoOoooogoood

OooDoooooooooaog

O
O
O

t
O
g
u

O

I e [, S A Y Y i [ o

DDDDDDDDDDS

O

0

O 0Oood

O 0ooo
OooooooooQgooo

0

O

01-1800

O

Ooooooodgdg

ogoaod
ugoad
ogoao
oog/so

[EnN
(o]
N
O

O

(10) JP 2005-502324 A 2005.1.27

gbooboobobooboobooboogan

O

obooobooboboobooboobooboobooboboobooboDboao
01-1800 01-1840 0 O /000 01-2360 00 D0O0O0O0OCDODDOOOODODOOO
gooobooobooboobobooboobooboobobooboboDboao

O
O

O

oboooboobobooboboobooboboobobooboboDbao
01-1840 0 0/00DO01-2360000000DOOOODODDODOOODDODODOOO
oooooooobooooooooooobooooooooao

O

ooogao
ooogoao
ooogao
01-1840 O
00 o01-180
01-1840

O

Ooo0oooogoQgdg

= O 0ooOoo
N OO OO

/0000

01-2360
goaoaao
gooao
ooooooooO0Di10oo0DO0o0oo01loo0D0ODO0O0O0Do1-180001-1840 0 0/0 0O O01-

O

[ B R |
[ i R |
[ o R |

O Ooo0oooao

O 0Do01-180001-1840 00 /00 0O01-2360 00 O0O0O00ODODOOO
0O00001-180001-1840 00 /00 001-2360 00 D0O00O0O0O0O
oooooooooooououooooooobooocoooooooao
/00001-2360 0000000000
01-1840 0 O /00 0 01-2360 000 O
Os/00001-2360 000000000
01-1800 01-1840 O O /0 O O 01-2360
01-1800 01-1840 O O /0 O O 01-2360
01-1800 01-1840 O O /0 O O 01-2360
Ood

od

O 0Oo0Oooao
O0Oo0ooO0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Oooooo
O 0Oo0Oooao
O0Oo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooo
O 0OooO0oooao
OoOoo0oo0ogano

0 01-1800 01-1840 0 O /000 01-2360 0000000 0ODOOO
O00000o01-180001-1840 00 /00 001-2360 0000000
OoOO0OO0O0OO0O0OD0O0Oo1-180001-1840 00 /00 0O 01-23600 00
oooooobobooOoooo0ooooooDb0OO0O0Oo1-1800 01-1840
gobooobobooboboobooboobooboooobooboaodaob

O 0Oooo

0
O
0
0
36

0O 0o01-180001-1840 0 0 /000 01-360 000000 DO0DODOOODOO
OO0OD0O0O0Oo1-180001-1840 00 /0 0 0 01-23600 0 O O 01-1800 01-18
0l-2360 00 000O0ODO0OODOODOOODOOOOODODOODOODOOo1-180
/0 0001-2360 000 0O01-180001-1840 0 0 /0 0 0O 01-23600 0 0O 0O
goooooboobooouooooobDbOobooool-18000 0O 01-180
gboooboooboobooogoboobooobooobobobooboobao

00000oo1-180001-1840 0 0 /0 0001-236000000O00O00ODODOAO
Oo0oD0ODO0O0O0OO0O0ODO0Oo1-180001-1840 0 0/00001-23600 00000
oooODo00o0oooObOO0O0oo0DODbDO0OO0OO0ODbODODOOo1-180001-18400 D0 /0
gbobooobooboobooboooboooboboobonb

0O 0o01-180001-1840 0 0/00001-2360 0000000 DODDOOODOO

2360 0 000000002010 000D000O01-180001-18400 0 /0 0 0O 01-2360 00
oooooooboooOoOooooosgilcoooooool-180001-184000/0000
l1-2360 0 00000O0O0OO0COCOO0OO0OO0OO0O0OODDODDODOOOOOOOOODODDOOOOOO
ooooooooooooouooooooboooooooooooooo20b000000
ooooooooboooooogooooobobooooooooDool-180001-1840 D0 DO/
oogol-2360 00000000 O0OOODODOOOOOOOOODODDODOOOOOOOOOOO
ooooooooooooooooooboooboooooooobooobooooonoalo

10

20

30

40

50



e R ey [ s R s [y |

e e > A e e e Y [ e Y

[EEY

Oo0oooooogoooooood
OO0 Do oDooogoggogooooood
Oooooooooooooood
Oo0ooooooooooooodg

OO0 oooooogoQgoooo
OO0 oooooogoggQgoooo
OO0 ooooeeogodoooo

O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao

O
O

(11)

JP 2005-502324 A 2005.1.27

uboboobooboboboobdoobooboobooboobooboodno

oooooooobooooooilcooooo2c00O0o0oO0O0DODOO
gooboooboooboboogoboobooboogoboobooboobos
gboboobooboooboobdoboooboobobooOodabNAD O DO
looooooooobooboooboouoooolooooobboooooo
gooboobooobooobooobobooobooboobooobobDban
ooooooobz20000000000000O0DDODOOO0OO00OO

gbooooboad
oooooao
goboooboao
gbooooad
10 00020
gboobao

O O0OoQgooao
O 0oo0oo0ooao
O o0oo0oooao
O Ooo0oooo

oooooooboboooogoooz200000

goooooooao
oooooooao
oooooooao

O
gobooooooand a
O
gooooboooboao
a
O
a

oooooooao
gooooooan
gobooooooand
01-1800 01-1840
gooooooan

gooooaoand
/0 0 0 01-2360
goooboooan

OoOoo0oo0oooao

ugboobooboobooouobooboobooboooboouobobobooboobao
goooooobooboooooooooboooboooooooboobobobooooooooaob
gboooobooboobao

ogoao

O

igooboooboooogoboobobi1bbobbbob200b0oboobobooOoDbO

gboobooobooboooobooboobooboooboooboboboobooboaoadnb
goooooobooooooooooobooboobobooilocoocoooobobobDbOOobooo
gbooboooboooboobooooobobNOoDbOoOobobooboonbi10ob oo
ugbooboobouobooboobobouoboboboobooboobooboonad
goooooobooobooooooooboobooboboogo2ccooooobobDbOOCOOO
o220 0oogooooooboOoboo0oooooobobooooooooDbi10bDbDOOn
ooooooooocz20b0b000C0CO0o0ooobooboOoOobocboooooobobDboOobon
gobooobooobogobobobogobooobgobooboboogoboboboboobonb
gboobooobooboooobooboobooboooboooboboboobooboaoadnb
goooooobooooooooooooobooooooobooboobooooooooao
oooooooboobooooooobobDoboObODbDol-180001-18400 0 /00 0O 01-236
ooooooobooooooooboooboobocoooooooboobooboi10bOoOob0200000
-1800 01-1840 0 0/0 0D O01-2360 00 0000CDOOODOODDOOOODODOOO
gcoooooooOoOooooooooo/0b0b0b0O0oOoooDbDOoOooooDoOoOoooo
ooooooooocoooooooao

gooao

OooODO0OO0ooooO0OOol-180001-1840 00 /00 001-23600 000000000
goooooobooooooooooooobooooooobooboobooooooooao
ooooooDbOoOo0ool-180001-184000/00D001-2360 00 00D0ODODDOODO0OO
gboobooobodoboodgab

gooao
gobooobooobooboooobooboobooboooboooboobooboobaodnb
ooooooobooocooooooooooboooooooboobooboboooooooao
gobooobooobogobobobogobooobgobooboboogoboboboboobonb
gboobooobooboooobooboobooboooboooboboboobooboaoadnb
goooooobooooooooooooobooooooobooboobooooooooao
goboooboooboobooboogoboobobooboboogobooboboobodnb
ugbooboobouobooouobooboboobooobooobooboobooboadnn
goooooobooboooooooooboooboooooooboobobobooooooooaob

10

20

30

40

50



Ooooooooooooooooooodg
OoooDoooooooooogoooooodg
OO0 o0ooDoogogUooooDooo4gogUogooood
Oooooooooooooooooood
Ooooooooooooooooooodg

e R ey [ s R s [y |
OO0 oooooogogog
OO0 oo oDooogogogodg

Ooooooo0oooooooo00 oo oDooooooDoooogogo-g

Oooooogogooooooogogoao
OO0 oDoooggUoooooogogogao
Ooooocooooooooogoogoao
Oooooooooooooogogoao

(12) JP 2005-502324 A 2005.1.27

gbooobooooobaoad
/000000000000

gboooboooooboooan
oooooobooooogao
goooooooobooan

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |

OoooooogoQgooao
OoooooogQgooao
OO0 ooooggogooao
Ooooooooogooao
OooooooogoQgooao
OoooooogogoQgooao
Ooooooogogogooao
Oo0Dooooggogooao
OoooooooQgooao
Oooooooogoogooao
OoooooogoQgooao
Ooooooogoogooao
OO0 oooooogogg
OOoooooooOod
OoooooooogooOodg
OoooooooogoQgog
OoooooooogoQgoog
Oooooooogogg
OO0 ooooogogg
OooooooooQgodg
OoooooooogoQog
OoooooooogoQgoog
Oooooooogogg
OO0 oooooggg
OoOoooooooQgodg
OoooooooogogQgog
OoooooooogoQgg
Oooooooogogg
OO0 ooooogogg
OoOoooooooOodg
OoooooooogooQgog
OoooooooogoQgoog
OooooooogoQgg
OOoooooogogg

obooobooboobooboobao
gbouoboobobooboobooobaoaodaf

O 0Ooo0oooo
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

oooDOoOooooOoO0oOo/00o0o0oDO0OO0oO0oO0DOOOdecomprisingd OO
OUdbda0O0OO0OO0OUOan0O0OOODDODOCOOO0OOOOOODODDODOCOIODDOOOOOO
ijgoboooooboogobi1icoboobi1bobooobooboobooboobonn

g o

ooooooooboooooooooao ooooooobooocoooooooao
gooooboooboboobobobobooboboogoboobao googao

O0Ooo0o0oood

O
O

1gGO IgMO 1gADO 1gDO O O Iged O O
ooo0oOilgehoo/000I1gMO 00O
oo0oDo0oDooooo0oDooooDoooao
oo0oDoDooooo0DooooDoooo
O O oo O OO0D0000O0ODFab"™d FabO F(ab®), O
DABO OFvOscFvOD OO FWO OOOODODDODDDODODODODODOOOOORDO
0o0D00o0oooOD0D0o0oooDoDo0ooooDoDoDoooDoDooooooOao
O000OO0ODO0O0O0OD0OOdAntibodies: A Laboratory ManualO OO O 0O O
oogd, 19880000 O0oOoooao

O 0Oooo
O Ooooo
O Ooooo

g
0
U
u

O 0Oooo
O Oooo
O Ooooo
O Ooooo
O 0Oo0ooOoo

a
O
g
g

OoooooogoQgg
Oooooooggg
OO0 oooooggg
O O0oo0ooOoo
O 0Oo0ooOoo
O Ooooo
O Ooooo

googao
gooaao
ooooao
googao

gooobooboboobonb
gboooboobooboooboaoadab
oooooooboooooogao
googao

O
O
O
O

O Oooo
O Ooogoo
O 0O oo
O O0ooo
O O0ooo
O 0Oooo

O

O

O

O
O Oooo
O Oooo
O Ooogo
O 0O ogo

ooooooboobooobooooooooao

|

oooooooboboOoooogao



e R ey [ s R s [y |
e e e s e e e e [ s [ |
e s e e s e e e e e e e e [ A s o |
e s e e A s e e s e e e e R e e I s [ |
e R e [ A sy |
e e e e [ [ [ |

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooao
O Ooogooao
O O0OoOgogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O O0Oo0gooao

O
O

O oOooo

O
O
O
O

O

Oooooog 20000

O Ooogooo
O O0Oo0gogo

Ooooooogdg
OOoooooogdg

OoooooogooQgogoog
Oooooooggogog
OoooDoooggogog
OOoo0ooooooOooOod
OooooooogoogooQg
Ooooooogogogogoo-g
Ooooooogogogoog
Oooooooggogdg
OOoo0ooooogooOod
OoooooooogooQg
OooooooQgogo-g
OoooooogogogogooQg
Oooooooggogog
OOoo0ooooooOod
OoooooooogooQgoQg
OooooooogogooQg
Ooooooogogogoog
Ooooooogoggogg
OO0 oooooggogog
OoooooooogooQgod
OooooooQgogooQg
OoooooogoogogooQg
OooooooggogoQg
OO0 oooooggogdg
OoooooooogooOgoQg
OoooooooQgoogoaoQg
OoooooogogogooQg
Ooooooogoggogog
Ooooooe oogodg

O
O

0
0
0
0

RNAD

0

OOooooogdg

OJ
O
O
O
O
O
O
O

Ooo0oooooooogoogoo
OoooooooooQgoogoo
Oo0oooooogooQgogooQg
Oo0oooooogoggogooQg
OO0 ooooooggogodg
Ooo0oooooooogoogoo
OooooooooQgoogooQo
Oo0oooooogogogogooQg
Oo0oooooogogogooQg
OO0 ooooooggogog
Ooo0oooooooogooOoOd
OooooooooQgoogoo
OoooooooogogQgogooQg
OO0 oooooogogogooQg
OO0 ooooooggogoQg

OOoo0ooooOod

DNAODOOOODOOOOououooooboooogogd

Ooo0oooQgodg

Ooooooogdg

OoOoooooogdg

gooooooao

OOooooogdg

O

OoOoo0ooooOod

O

Oooo0oooOodg

oad

Oooooogdg
Ooooooogdg

O
O

O

OOooooogdg

O
O
O
O
O
O
OJ
O

(13)

O

OOoo0oooood

O

Oooo0oooOodg

O
O

Ooo0oooQgdg

O
O

Ooooooogdg

JP 2005-502324 A 2005.

gooagao
ooooao
googao
gooaao
oooogao

ooano
ood
oono
ooano
ood

O Ooooo
O 0OooOooo

goooNAOOOoooobobOOobooouoooobobboooobNAD O OGOO
DNAD D OO OGoOQoODNAODODODDODOODODOODNADODODODOO
ugboobobooooboobad

gbooooooobooboobooboad

O

OoOooooogdg

0

OO0 oDooooggogog
OoooooooOooOgoo
OooooooogogoQogogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
OO0 oooogQgogog
OoooooooOoogoo
OooooooogoQoogoo
OoooooogoQgogooQg
OoooooogQgogooQg
Oo0oooooggogog
OoooooooOooOoo
OooooooogoQoogoo
OoooooogQgogooQg
OoooooogQgogooQg
Oo0oooooggogog

Ooooogoood

|

O

OoOoo0oooOodg

OooooooQgdg

Oooooogdg

OOooooogdg

Oooooogdg

OoOoo0ooooOod

OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Ooo0oo0oo0ooao
OOoo0oo0oooao
OOoooooao

o

=
>I:II:II:I

O0Ooo0oo0ooao

Oooo0oooogoQgdg
OoooooogoQgQg
OoooooogQgog
Oooooogogdg

oo
RNA

O Oooo
O Oooo

10

20

30

40

50



Oo0ooooooooooooodg
Oo0oooooogoooooood
OO0 Do oDooogoggogooooood
Oooooooooooooood
Oo0ooooooooooooodg

O

s e [ e e I
OO0 ooODooo4o0UooDoDooo oo oDoDooogogoooao

OO0 oooooooooDoogog4dgooooaog

e e e e e e e e e e e e e e e e e e e e e e S e e e e e e e e o Y e e Y o [ o
Ooooooooooooooogogooooao

O

O

OOooooogd
OoOooooood
OoOoo0ooooao
O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Ooooo
O OoOooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O NOoOog

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo
O O o0goaog

O O

O O
O O
0O O
O O
O O

(14) JP 2005-502324 A 2005.1.27

O 0o oOoo
O Ooogoo
O Oooo
O O oo
O O g o
O 0o oOoo
O 0o oo
O Ooogoo
I [ [y
I Y o [
O OO o
O 0o oo
O 0o oo
I [ [
I Y [

O O
O O
0O O
O O
O O
O O
O O
0O O
O O
O O
O O
O O
O Od
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

0l1-1800 0 O ol D OOOODODO

01-2360 0 0ONpm20 O OO OCNPM2Z0OOODODOODOAO

goooboboobobooboobooobooboboobobboobonbDN
ugbooobooouoboobogoboobobooboboboobooboobooobaoado

oooooooobooobooooooooobooooooooooboboooooOoOoao

O

OoooooogooQogoooao

O

oo oo ooooooooooogogooo
O

g
oo

O

OoooooogQgoooao
OO0 ooDooogQgoooao
OooooooogooOoooOoao
OoooocoooQogoooao
OoooooogooQogoooao

O O
O O
O O
O O
O O

goooao
gooaoano

obNAD OO OGOooooano
oooooao
oooooooooooan
oooooooooboooan

OOooooao
O Oooooao
O Oo0ooogoao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0ooooo
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0ooogoao

CROOOOOooooobDoOoOooooao

OoDooooooggogaog
OooooooooogoOoao
Oooooooooogogoao
OoooooooogooQgogoao
Oooooooogoogogoao
Oooooooogogogaog
OoooooooooOooOoao
Ooooo0o©voooooao
Ooo0oo=xXx0O0ooogoao

O Oooo
O Oooo
O 0O oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0ooo
O 0Oooo
O Oooo

OoooooogogQgoooao
O Oooo
O Oooo

O O
O O
O O
O O
O O
O O
O O
0O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

goboobooboogbooobooboobobobooboobonb
pNADO O OOoOOoobooboobooboooobobonboao

ooooooobooocooooooooobooocboooooooao
goooooobooocoooouoooooboobooooooooao

10

20

30

40

50



(15) JP 2005-502324 A 2005.1.27

ubooboouobobooboobouoboobooboobobooobooboaa
ooooooobooobooooooooooobooooooooooao

O
O
O
O
O

OOOORNADODODODOODDODOODODODOO

OCODORNAODOODODOOIRNAODOODOODODODODODODODDODODODDODO
OO0o0ooo0ooODODRNAODODDODODRDO

ooooobobOoocoo0oooooobOoboO0o0oOooooOooODbORNADDODOOO
oooooooobooobooooooooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

uooooboobooboooboobobooboaa
ooooooooboOooooooooooao
o/0000000O0O0O0ODODOO0ODO0ODOO0O
ubobooboobooboobooboooboad
oooao 20 01-2360 O ONPMZO O O OO OODODODOO
g OOxNPM20O 0 OO COOOOOODOOOBurglind O 19870 Dingwa
NMP20 2070 0 00D 00COCO0OO0OO0OO0OO0ODODODOOCOOOOOODODODOODG
gobooobooobogoboboogobooobooboogoboboboboobodnob
OooooonNM2000000ONpm2 OOO0O0O0DODOCOOXnpm20 0O O0O00O
ooNpM200000COO0OO0OO0OO0OO0O0ODODODDODOCOOO0OOO0OOODODODGODONPMI,
NO380 gooDobooboboobowM236130 00000053500 0002940 00
uon OoooooboboDDoODOoOOoOO0odNpmlOB230 00000, ODOOOO0O0ODODODAQ6193
/T 00000o0b0bDO0O0cO0O00dxnpmlOON38OO0O00OOOOONONX0549%900000
ocoooooooOoyooooooooooooooooooopoDogooooov/b 0O
UooooooooooNem30017500000000000C00000000OA0O0U64450
O MacArthurO O O Shacklefordd 1997a0 OO0 OO DO DODOOCONPMIOODODDOODOOO

O Ooo0oooao
O 0OoOooo
O 0Ooo0oo0ooao
O 0Ooo0ooao
O Oooo

O Oooo
OO oo

O 0Ooo

O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0O oo

OO0 0o oDoooooooDoooogoQgoooo

OO0 oooooooooDooogogooooood

O=_o0O0o0o0ooooooooooooQgooooo
Oo0ooDokRsLrO0D0oooDoDoUogdooDooogogoooao
O OO0 o0ooLoo0ooooooooooao-g

oo oo ooooooooooogQgogoo
O
O
O
O
O
O
O
O
O
O
O
O
O
[
O

a
O
g
u
O
a
O
g

O
O

oogad

OOO0OO0OOO0OO0OAFRO812800 00000 CDOO0ONpm200 0 000 O Npm1O O O Npm30O O 0O
ooooooooDOoOOoOOoOONm2000D0CCOOOONm3DDODOOCOOOOOOODDEO
O O 0O 0O MacArthurO O O ShacklefordO 1997a0 O

oooooad

OO0D0ODOONpm2 cDNAODODOODOODOONpm200 00 O DO O ONPM2 cDNAO OO O
0o0oo0DoDoo0oDooDoooDo0ooDooDoooDooNpm00000D00O0D0ODOOODOO
0o0o0o0bOOo0o0ooDOoDbOOoo0ooDOoDODOoO0DoDOoOo0DDo0DOoDbDOoOo0oDoDOoDoDOoDOooDOooODoDOobDOooOoDOaOg
O00D0ODO0O00DO000O0O0D0DO0DO0OD0DDODOD0DDODOO0OD0DO0O0O0OaOdDaOnOKrohneO OO FrankeD 1980
a0 MillsO DO 19800 00000 O0D0O0OO0ODOODOODDODODOODOODDODODOODODODOO
0o0o0o0bO0o0ooDOoDbOO0oo0ooDO0oDbODO0OO0DO0Oo0DD0DO0DDbDO0Oo0oDDOoDODOoDOoODoDOoOOoODoODOoODbDOoOODnOaO
0o0oooDoooDooDooooooad

oooooad
0000DbOO0o0DOOoDbOO0oo0oDO0oDbOO0oO0D0DO0oo0DD0DO0oDDbDO0oo0DoDOoDODOoDOoODoDOoOOoDOoDOoDbDOoOoODODOaOg
0o0oo0doDo0ooDooDoo0oDooDoo0oDo0o0ooDooDoo0ooDooDoDooDooDoDooDoooaa
0o0o0o0bOOo0o0ooDOoDbOOoo0ooDOoDODOoO0DoDOoOo0DDo0DOoDbDOoOo0oDoDOoDoDOoDOooDOooODoDOobDOooOoDOaOg
0o0o0odo0Do0o0oDo0ooDoo0oDOo0oDoO0o0Do0o0DoDo0DOo0o0DoDOooDoDOooDOooDoDoOooDoOooOooaag
000000 O0DoDO0oDODO0oO0DoDO0O0Do0DOoO0O0OO0DOn0aDSDbS-PAGED OO 15,0000 00 000
O0D0O0OD0OSealyDb 019860 0 00000000 0ODOODOOD2O000000/000
oooboooDoo0obooooDooobooDi10o0o0oOo/0000000O0DODOO0DDODODODOGO
0 o A Y A A 4}
tten0 019860 0D 000D ODODODODOODDODODODDODODODOODDODOODODODO



Oo0ooooooooooog

O

O

Oooooooo0o0oooooo0o oo oDoDooo LoD oo oDoDoDooo0 oo oDooooDooDoDoooQgogoooao
OO0 oD ooooDoDoDoOooeoooooooooOoooano

O

O

OoooooogQgooao

O
O
O
O

O

(16) JP 2005-502324 A 2005.1.27

O 00dVvancuroval 019950 0 00000000000 O0COCOO0OO0OOO0OOO0GDO
OSealyD 0 19860 00000000 0OLenc0D19960000000000OO0
gboboobobooboooboboobooboobooobooboooboooboao

O

O
g
a
O
a
u
O
a
O
g

O

OoooooQgogoao
OO0 o oooooogdg
O oD o oooooogdg

O

O

O NPM2O
oooao

01-2360
oooao
oooao
01-2360

O

O 0O o

O

a
O
g
a
O
a
u

O
O

OOoo0ooooog
O0Ooo0ooooaog
OO0Oo0ooooaog
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0ooo

O

01-2360
ooood
ood
GDF-90 01-1800 01-1840 0 0 01-2360 0 000 O00O0DODOOCOCOOOOOODOGDO
OGF-90 0 00pooobbboboooooooooboboboooooooao

0
4
O

g
u
O

1-1840

OoooooogQgoooao

O !
[
[00]
= ~
O O

oad

O

0

Oooooooooogogood

O

OoooooooooooOodg

O

Ooooooooooooodg

OoOoooooao
OOoo0ooooao
Oooooogogdg
OoooooooOodg
oo oooooQgog

O

01-2360

OoOoo0ooooao

O O

O
O

01-2360

O
g
u

ooDNADODOOODOODODODODODODDODOODOODOOODOODODRORBurglin
NPM2O D OONPM2DODODDODODOODODOOODOODOOOODOO
ooooooz200ogooooboDOoOOoOO0oOoOoooooobooooooOoan

ooNpM20000O0COO0OO0OO0OO0OO0OOODODOOCOOOOOOODODODO
goboDobooboboooboonkM2b0000b0ooboob0oonn
ooooanNpM200OD0OCONPM2ZOO00O0O0DODOCOCOOOOOOODODODOO
glnoooooobooooooooooobooooooooooooao
grnoooboooboboobooboobooboboobooobooganb
O Vancuroval 019950 0 000 000OO0OO0OO0OO0OODODOOOOOOO

goboo20b000000000000O0¢0ODAO?20 Serl1250 0 0O Serl177

Thr1230 O O Ser1840 O O 0O O O O NPM20O Thr1270 0O O Serl910 0 0O O
gooooobooOoocoooooooboooboboooooobobDbooood

O O
O O
O O
O O

ogoao
goao

ogoao
ogod
ugod

O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao

a
u
O

gooad

O
O
O
O

O
OJ
O
]

g
u
O

g
u
O

g
u
O

01-1800
oooao
O O O LappohnO O 19890 O 01-1800 01-1840 01-2360 00 O O

gboooboobooboobooobooobooboooboooboooban
OO0OD0OO0O0OO0O0D0O0O00O0OMatzukO 0199200 0 0O O 0O 01-1800 01
gooobobooboooboobooboboboboobobnno

O

g
u
O

I-NPM2O0 000 0DDODOOOOOOOODDDOODO
ooooao
oo oouoooooDbol-1800 0 0002000001600 01-1840 00 0 0O 40
60 0 OO 090

gbooboooboooboobooboobooboobao
0 01-1800 01-184001-2360 0 0 00O DODOOCCOOOO
gboooboobDoboo0obObol-1800 01-1840 0O
gboooboobooboooboooboooboobooboad
00001-01-1800 01-1840 01-2360 0 000 0O 0O O

goooobooboboobobooobooboobonn

O
O
O

Ooo0oooooooboDbDOoODbOO0OO0o1-1800 01-184
oooooooooboooooooooooao
gbooobooboobogobooobooao

O
O
O

OOd0OdbongDODOOOOOOODODOGDF-900 00O
oooooooobOoboooooooobDbaonol-180
GDF-90 0O DODODO0OOO0OO0OO0oOoooobobooob2000
ooooooobooocooooooooobooooogoao
gooobooboobooboboboobooboobono
gbooobooboobooboobooboooboaodao

gooooboobobooboboOobOoFrSHD OO
ugbooobooboboobodoboooboobooad
ooFrFSHOOOOOOoOODODOOOOOOOOOOO

01-1840 0 0 0O1-2360 000 0O0OOODDDOODOOO

O

ooooooobooocooooooooobooooogoao

10

20

30

40

50



an

JP 2005-502324 A 2005.1.27

ugboobdooboboobobooboobooobooboboobooboouobooboboao
omisbooooooooooboboobooouoooooobooobobooooooooboDboDoon
OOO0OO0O0OO0OO0ODOO0OO0OO0OO0DOOUODonahoed 019810 O 01-1800 01-1840 0O O 01-2360 0O
oooooooooobooooooooooboobooooooobooDboobooooooooao
oo

gooooad

01-1800 01-1840 0 0O 01-23¢0 0000 O0DODOOOCOOOOOOODODDODOOOOOOOO
goooboobobooboboobobooobooboboobooboooboboDbDao
oooooobooOOoO0O0ool-180001-18400001-23600000CO0O0OOOOODODOAO
ooooooooooooooooooboboooooooobobobooooooooao
gbooobooboobooboobooboobooobooboboobooboooboobooboao
oooooooooobooooooooooboobooooooobooDboobooooooooao
goooboooboboobobooboboobooboboobobooboboDbDao
ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
oooooooooobooooooooooboobooooooooboboobooooooooao
oooobooboboobooboobooboboooboboboboobonol-1800
01-1840 00 /0 0D0O01-23600000O00ODOOODOODODOODODODDODOODODDODDOOO
ooooooooboooooooooooobooboooooooao

gooogooad

ADODOOOOd

gbogbol-1800 b 00bD200000160001-18400 0004000 0O 01-2360 00
bdebOOOO0OO0OSOOOODODOODODOODDOOODOOODOODODDDOOOD
oooooao
oboooboo0Dbol-180001-1840 00 01-2360 0000000 ODOODOOOOODOOO
ubooboouoboboobdoboboooboobooouoboobobooboNoDbOoo
ooooooooooooooooooboboooooooobobobooooooooao
oo0ooooooDDol-180001-1840 0 001-2360 00 00D0O0O0OC0OOO0OO0OOOODDODGO
ooooooooooooogooooooboooNoDbODOOCOCODOOODUOODOoooboDoDaO
gbobooboobobogobooboobooboboobo200bO0ob4DU0b0DOBeIDbOO
ooooODoOOO0OO0OOle0O0ODOOCOOeGOOOOUODOOODODODDDOOGBODODOODOOO
ooooooooboooooooooooboooooouooooboooooooooooana?
gboob400000600000OOCO0D0O00DO0O1600000DOD0O0DO0ODODOODOO
oooooobooooOoOoogv7hosbonilo0d 110 120 130 140 150 160 170 180 190 20
0 210 220 230 240 250 300 350 400 450 500 550 600 650 750 800 850 900 950 1000 2
o0 0D ODOoOoOooOoODbODODOOOO0OO0OO0DOoDODODODDODDOODODOOOoDOODODDDODDODODDODOOO
oooooobooOoOoOooogooool-180001-18400 0 01-2360 00 0O0O0O00ODOODOAO
goooboooboboobobooboboobooboboobobooboboDbDao
ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
oooooooooobooooooooooboobooooooooboboobooooooooao
goooboobobooboboobobooobooboboobooboooboboDbDao
ugboobooboboobdooboooepvbFrCODbOOLOO0OObODO0OODOOOOOLOOODOO
ooooooooooNoOOOOOOOoooboboDbobooogoooano

gooogooad
oooooooooobooooooooooboobooooooobooDboobooooooooao
0 01-1800 01-1840 0 0 O01-2360 000000 ODO0OODOODOOODOOOODOO1-180
0ol-1840 0 001-2360 00 000O0DODODOCOCOOOOOOODODODOOODOOOO1-180001-1
g400 0 001-2360 00 0O0DOCOOOOOOOODOOOOOOODODODOOOOOOO
oboooboobobooboboboboobobDbol-1800 01-1840 0O 0O 01-2360 00
ooooooobooboooooouooooobooboooooooobooboDbDOoOb0OoOOoool-180001
-1840 00 01-23¢0 00 00O0DODOOCOOOOOODODODDODOOOOOOOODODDOOODGG

10

20

30

40

50



O 0Ooo0oo0ooOoao
OOoo0oood
O oOooo
O oOooo

O

O

Oooooooogooooodg

OO0 oDoo0oDoDooooDoDooDeoonoD oo oo oDooOooogoogao

1-1800

OO0 o0 oo oooo oo oooooQgoooo
O

Iy |
(0]
_hI:II:lI:IIZII:I

I
=
I e e < [ = e Y

o OO0 Oo0DooOooooOoooogogooadg
e Y = [ e e e e e e o e o Y s Y |

o
o JOOfd0o0ooOoooooogoooao

[N
1
[ERN
o

O 0Ooo0oooao
OO0Oo0ooood
O0Ooo0o0oood

O
BO OO

[N
1
[N

O

O
O
O

0
O
0
0

1-1800 01-1840 0O O 01-2360

01-1840

O

OO ooooeoooooDooooooogogoao

O

OoOoo0ooood
OOoo0ooood
O0O0o0oo0ooogod

Oooooooog

Ooooooodg

[ Ry |

O

O

O
O
O

0 01-2360 O
1-1800

O

e N O [

0
0
0

ogaod
oonf
uod
oagaod
oonf

(18) JP 2005-502324 A 2005.1.27

0O0400oo1-180001-1840 0 001-236000000O00O00O0ODOODOAO

oooooooooooooooooooooobooooooooao
ooooooooobooooOoOogOogooooooobooogooooooo
oooooooooboooooooooooobooobooooooooao
oooooooooOooi10oooo0oooooooboooooOoao

ijgbooooobooobobobobooboboooboobooboogoboboDbao
gbobobooboobooboooobooboobobooboboboobooboadnn
oooooooobobooooouooooooboooooOoooooboobooooao
goobooboobooobooboboooboobooobooobobobooboooboaodnb
oooooooao

0 0o01-2360 OO
goooobooan
goooaooaoan
01-1800 01-1840
goboolgboooobooboooboooboobooobooooooan
oooogao oooooobooooogao
gooao gbooobooobogoboool
01-2360 gboboooooboobodgan
oooao O

O 0Ooooog
O 0OoOoo0oao
O
O
O 0OooOooog
O 0Oo0ooao
O 0Oo0ooao
O Ooooo
O 0Ooo0ooo
O 0OooOooog
O 0Oo0ooao
O 0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooog
O 0OooOoao
O 0Ooo0ooao
O 0Ooo0ooo
O 0Ooooo
O 0Ooooo
O 0OoOooao

O O o

O o0Oooo
O oOooo
O oOooo
O oOooo
O 0Oooo
O Ooo
O oOooo
O oOooo
O oOooo
O 0Oooo
O Oooo
O oOooo
O 0Oooo

[ o R |

[ I |

[ I R |

O 0Oooo
[ R |
[ R |

[ o R |

[ I |

O oOooo
O Oooo
O 0Ooo
I [ |
OoOoooood

OOooOooood
O 0Oooo

O Oooo
O 0Ooo
[ |
OOooOooood
O0OooOooood
OO0oOo0oooogod

01-1800 01-1840
gboooooboad
1-1840 0O O 01-236

O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao

01-1800 01-1840
oooooooao

01-2360

O O
O O
O O
gooao ooooao
O O
O O
0 O ooogao

OoOoooood
O
OJ
O
O

oodd
oogd
ood

ooogao
ooogoao

O ooooooboboooooooao

O
oooogao

O

O

O00000o01-1800 01-1840 O

O ogagad
O

oooooooooooooooao

O

O

01-236
0 o1-1

O O o
O O oOgooao
O Ooo0ooo

gooagd 01-1800 01-1840 0O O 01-2360 O
01-1840 01-2360 ugboobooooobooobaoadao
ooooooobODbOO0OO0OO0OO0Oo1-1800 01-1840 O O 01-2360
01-1800 01-1840 0 0 01-2360 0000 D0OO0ODOODOOORDO
Oooooo0obODDol-1800 01-1840 0 0O 01-2360 00 0O O
ooooooobobOoOO0OO0O0Odo1l-1800 01-1840 O O 01-2360
ocooo/0000Q0DODO0O0O0OO0ODODO0O0OO0OoODOoDO0oO0ooDoODOOOn

Ooooooogd
OOooo0ogao

O 0Ooo0ooo
O oOoooo

ooogol-18oO 000010000010 00O0DIDOO0OO0OO0OO0O0?1I20001-18400
oogosgoogol-2360000O0OS000C0CO0OYOOD0O0OO0Os8SODOOOO10O0O0O0DOODOOO
4000 00boo0oooboooboogoboboboobooboboobobobobooboboDboo
oooooobobOoOOO0OO0oO0ogn0nool-180001-1840 O 0O 01-2360 0O O O O O DNAO cDNA
OOORNAD O ODODODDODOOOL1-180001-184000/00001-2360000000000

10

20

30

40

50



I [y |

O

O

Oooooooo0oooooo0 oo oooo o ooDoooogQgg

Oo0oo0oo0ooooooDoooooooo Y oooooadg

O

O

O

130

g
O
g
a

O

t
O
g
u

u
O
g
u
O
t
O

OoooDooo4ooooooogogooao

O

OoOoo00gogo

O

OoOooOoo0odgano

OooooooooooooDooogooogogo

Ooooocoooooooogodg
Oo0ooooooooooooodg

O

01-1800

O

OoOoo0oooaoo

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod

(19) JP 2005-502324 A 2005.1.27

ooooooobooboobooobooogoooool-1so bl OOoOoOoNnIooboDOaO
oooooil120001-184000003000001-2360000050000070
gioooDbDile0c0boooobw4oobooooooooboobobobooooooonD

ooooooooooao
OooooooooooDao
0O000go1-1800 00 0O
1840 0 0 0O O30000OO01-2360
0000140
800 01-1840
oooao
oooao
oooao
01-1840

O
O

O
a
O
g
a

O

O 0Ooo0oooo

ooooao
0 01-2360
goooao
200 00O
ooooao
01-2360 O

g
U
O
g
O
g

O

Y I B I
I [y |

O

ooooooooooooouooooobobooooooao
ooooboooboobobogobooboobogobobooboog
gi10000011g00000130c0o0o0oooo0o12o0001-

O

O 0Ooo0oo0ooao
O 0OooQgoooao

O

O O0Oo0ooooao
O 0O0ooooao

stoooorvryooooosgoooonoilleobonOan
gooboobooboobooobobooboobool-1
gbobobooboooboobooboooogdab
ooooooooboboboooooooooao
z0000o0oooooDobooooooooooo
oooooooooboooooogooaool-180
goooobooboboogobooboboobogonb

DNADOODODOoDOOooboboobDobooboboobobobDgobobNADDODODO
gbobobooboobooboooobooboobobooboboboobooboadnn
booooobilgoooooboboOOooO0oO0oOgogcbNADOOODOOOOOODODDOO
oooooooooboboooooooooboDoboooUo2c0oooooooDOO
oooooooboboboDooooooooooboOOoOooooooNAODOOoOOoOODDOOO

goboooboooboooboobogoboboboboobobouoboboobobooDbDao

gooobooboobooboobaoaodnb

O

01-1800

O

O

O

O

Oo0ooooooooooao

Wa

DDDDDDDDDDDDDDO‘-’
DDDDDDDDDDDDDDD

01
ooao
ooao
ooaog
ooao
oogao
ooaog
ooaog
ooao
ooao
ooao
ooaog
ooao
oogao
ooaog
Ilace

OO0 oo oooogQgooooao

O

Oo0Dooooggogooao
OoooooooOooOoo

01-2360
uon
oagdad
ooano
ooad
oono
DNADOODOOobOoooobooboooooboonoao

ooooobobooocooooooooboooobooogo
DNAD D O DODOODOOoDbOoobobooboobagnnb

gboouoboobdobddDbdNAD O DO OO DO D DNAO
oooooobooOoODoOocOoOO0oO0OmRNADDOOOOOO

O
O
O
O

cDNADO
ogoao
ogoad
god

0019810 O

01-1840 0O O 01-2360 0O O

O

O

g
u
O
g
O
g

O O oQgogoao
O 0Ooo0goooao
O 0Ooo0oooao
O 0OooQgoooao
O OooQgooao
O O oQgogoao
O 0OooO0oo0ooao
O 0Ooo0oooao
O 0OooQgoooao
O Ooogooao
OO oQgogoao
O 0Ooo0oo0ooao
O 0OooOoooo
O 0OooQoooo
O Ooogooao
OO oQgogooao
O 0Oo0ooOooao
O 0Ooo0oooao
O 0OooQgoooao
O 0Ooogooao
O Ooogogooao

gbooboooboooboobooboobooboobao
ooooooobooocooooooooobooooogoao
gbooobOdcDNAODODODDODODOODOODODODOO
oNADO O ODOoOoOoOoboobOoboooboooagadab

gboogobodaoNADOODODOOO1I0000DNAD OO
goobNOOOOooooboDb2000000CC0O00O00O0O0ODODOOCOOOOO0OO0GDODN
ADDDOOO0OO0OO0OO0oO0OODODDOOO0OO3ODOOOOoODODODDDODODODOUOOmMRNAD DO DO
oooNAOOOOGooooooDbOoboOooooobobooboboboooooooao
cONAD O OO OmRNAO D OODNAD O DOODODODOODODO

Ooooooobos3sgoooobDNAODDDODDOOOOOOOoOoOoOODNAODDODODOOO
goooobooobooboobobooobooboobooobobobooboobodnb
gbobobooboboboobdoouoboobooboooaobad

O

O

10

20

30

40

50



(20)

JP 2005-502324 A 2005.1.27

DNAD OO OOooboobooboouoboobuoboobobooboobooboobooan

ooooooooooooooooooboboooooooobobobooooooooao
obooobooooNaODOoOoOooooboobobceNADODOODOODOODOO

ooooobobOcONAODOOOOOGOOOODOOOOOOOOODODDODOOOOOoOooOooODOOO
gbooobOoOdOmRNADOODODOOOODOODODOOODODODDODOODOCcCDNAODOO
ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
oooooooooobooooooooooboobooooooooboboobooooooooao
gboooboobdcDNAODODODDODODOODODODOODODODDODDOODODODDODOO
UDNAOD O ORNAD O DOODOOOOODOODOOODOODOODceDNALDODDOODOODOAO
OO0OO0OO0OO0OODOODNA/DNADDDDODODODDODDODODODDODDODOODODDODDODOODJayd D
19830 O

oooooao

Igt110 00 cDNADO OO OOOOODDODODOODOIODDOOOOOOOODOO1-180001-184
Oo0O/00001-23600000000001-180001-18400 0 /0 0 0 01-23600 0 O 0O
oooao
oooag
good
ooogao
01-1800

O

e e <> [ [ i [ Y i [ |

O oDooooDoooooooogoao

OoooooogogQgooao

O

~
OO0 oooooogogoooooao

DDDDDDDDDDDDDDDDSDDDDDDDD

o e
O

(o]

0

oooao
gooao
ugooad

O

01-1840

O

OOoo0ooooOod

O
O
O
O
O
O
O
O

O
O

O

O Ooooo

01-1800

O

-2360

OOoooooooooooood

a
O
a
u
O

LeeO O ON

O
O

oo ooooooQgodg

a
O
g
u
O

Oooooogdg

g o
oo
g o
u o

ooano
odagd
oono
uon

O Oooooao

OoOoo0oooogod

O0Oo0oo0ooo
OooOoo0ooood

e
a

DDDDDDDDDsDDDDDDDm

01
O
g
a
O
a
u
Ro
at
O
g
a
O
a
u
O
a
O

DDDDDDDDDTWDDDDDD

Oooo0oooOoogoao

nw o

DDDDDDDDDD‘DDDDDDDD

u
O
g
u

g
O
g
u

O 0Oooo

OoOoo0oo0oooao
O Ooo0oooao

O

DDDDDDDDD'—“QDDDDDDD

Oooo0oooOodg

9880

gooooobooOoocoooooooboooboboooooobobDbooood
0oo0ooo0oo0oDbDDODOO0OO0O00O0o1-180001-1840 0 O /0 O O 01-236 cDNA
gboobobooboobooboobooad

OO0ol-236000D000DNADDDOOOOOOOODODODDNADDODODODRD
ooooooooocooooooooboboobobooooooboboDbooboo
DNADO OO OoDboobobooboobobooboboogobobao

gboooboobobooboobooobooboooad
ooooobobooocooooooooboooobooogo
gooooboobobooboobooobDbNAOD OO
gbooogboobooobaond

/00001-360 0000000 DODOOOODODOOO
01-1800 01-184

O

O Ooogoo

O O0OoQgogog
O O0Oo0oooao
O Ooo0ooo
O Ooo0ooo
O Ooooo

u o

O
O
O
O

O

O

O Ooo0oooao
O Oo0oooao
O0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O OoO0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao

oo
g o
od
g o
g

oo
g
oad
oo
uo

oonf
uon
oogaod
oono
uond

ood19870 00 000000000O0DO0DOOODOPpPMSXNDO O
ooooooobooboooooooboboooboo
ooooooboDoobNADO O OOOOooooDoao
10000 ooobboooo0oOoOoooboobooooo
ooooooboDbOOoOO0OO0OO0OoOo1l-1800 01-1840 0 O
ooooooobooOooocoooooooboDboooboo

goooobooboboobobooobooboobonn
oNAD O O OOoooobooboboouobooboadao

oooooboboooooooooobobooobooogo
gobDNAO ODODOODOOOOODOoOOOoODNAODOOO

ooooao

O

pNADO O OOooOooboobooboooboobooboobooooboooboaoadao
oooooooooboooooooooobobooooOooooooooboooOoOoao
OooooooobooooOogogoocacl,oooooooooogoboNAODOOQOoQoao
O0DO00O0o00O00O0o0O0OD0O0O0O0O0DODO0DO0O0ODoODODDO0OOODaoOMgCl,O00RDbCIO
oooooooooboooooooooobobooooOooooobobooobooOogoao

10

20

30

40

50



(21) JP 2005-502324 A 2005.1.27

ooooooooooogdod

oooooao

o000 oooU0oU0UoUoUo0oo0DoDoDOoOOoOUoUUOoOooOooODNADDDDDDODODODOO
oo0ooooooDoDooOoO0OooUooDoDoDooOoU0Oo0oooOooDoDoDoooDoOoooOooOooaon
Jododoo0ooo0oooo0oo0oO0O0UooUooDoDoo0o0U0U0OooUooUooOooDoDoooDoOoOooOoooaon
00000000000 00O0OOdOo01-1800 01-1840 O O 01-236 cDNAO O OO O O O O DNAO
000000 o0DDoDoDoo0O0O0o0ooooD2000DNADDDDDODOOOOOOOODODODOO
Jododoooo0ooooo0oU0UooUooDoDoOoo0oU0UU0UUoUooUoODoODoDoOoDoDUOooOooOooOooao
0000000000000 oUo0Do0DoDoOoOO0O0O0OOoUooOoOoDDOd400s8v400 00000
0000000000000 o0o0o0Do0Do0Do0DO0O0O00o0U0o0Do0DDOoOO0O0O0OOOaoaoEukary
otic Viral VectorsOU D ODOODOODODODODODODOODODOGOOGIuzmanO O 19820 O O O
oooooao

ooogooao

o000 ooo0oUoU0UoUoUO0Do0DoDoO00U0UU0OoUUoODoODoDOoOoODoODUoUOoOoooOooOoao
oo0oooooDoDoDooOoO0o0ooU0oDoDoDoooOo0O0ooUooOooDoDoDooooOooOooooaon
JodoooooooDoooU0oooooooooao

oooooao

0O000001-180001-1840 0 001-2360 0 0 0 000 00DD0DOOODOOOOODODODO
Jdodododooo0ooDoooUoU0UoUoUUooDoDoo0o0U0UU0UOUUoUoODoODoDOoOoDoDUOooOooOooOooao
oo0ooooooDoDooOoO0OooUooDoDoDooOoU0Oo0oooOooDoDoDoooDoOoooOooOooaon
0 o o o o o A A A W 14}
hlerOd O Nature 256:4950 19750 0 0 0000000000000 O0DODDODODOOOOOL
-1800 01-1840 0 0 01-2360 00000000 ODO0DDDDODOOODOOODODDODDDODOOOO
OFabOODOOF(ab™)20 00000000000 OOO

oooooao

coononoao
Jdodododooo0ooDoooUoU0UoUoUUooDoDoo0o0U0UU0UOUUoUoODoODoDOoOoDoDUOooOooOooOooao
OO0ooooooGbF-90 000000 O0DOOO0DO0DDODDDODOOODOOOODODODDDODOOOD
0000000000000 0oo0oo0ooDoDOoODbongd 019960 00000000 0OODOD0OAO
0000000000000 o0oUoOooOoDOGbF-9D 0000 UUODUDOUODDDODODOO
000000 o0DoDoDoo0O0O0o0o0oo0o0oDi100o0o0DDOoOOo0O0O0O0O0O0oO0oOGbF-90 000 O
0003000000000 o0ooDoo0oDo0ooDoo0ooDOooDoDOooDoooDooDooooan
00000000 oDoOoO0oU0U0oU0oDoDoDoDOoOO0OO0O0Ooo0ooO0oO0onol-180001-1840 0 O 01
-2360 0000000000 DDODOOOOOOO0OD

ooogooao

01-1800 01-1840 00 01-2360 0000 DDODODOODOOOODODO/0000D000000O
Jododoo0ooo0oooo0oo0oO0O0UooUooDoDoo0o0U0U0OooUooUooOooDoDoooDoOoOooOoooaon
o000 ooo0oUoU0UoUoUO0Do0DoDoO00U0UU0OoUUoODoODoDOoOoODoODUoUOoOoooOooOoao
0o0o0oo0oo0o0DDoDoDoOoOo0O00o0oo0o0DoDoDoDOoOO0OO0O0O00OoOnol-180001-1840 0 O 01-2
0 0000000000000 D0Do0DO0D0DO00DD0DO0DOoO0DoDOoo0DoDOooDoOooOooDOoan
oodooooooDoDooo0U0ooUooDoDoOoo0U0O0DoUooUOoDoODoDooDoODUoOooooOooOoao
00 001-180001-1840 0 001-2360 000000 0000DDOOODOOOOODODODO
0 d

oooooao

000000 0DO01-180001-1840 0 0 01-2360 0 000000 ODODODODODOODOGO
OO0O0o0oo0oool1-180001-1840 00 01-2360 0000 0D0DDODO0ODODOOUOOOOOODODODOO
000000 o0DDoDoDoOo0O0O0o0o0oo0o0Do0DDoDOoOO0OO0OO0OO0no1-180001-1840 0O O 01-2360
Do0oooooooooao

oooooao
0o0o0ooooDoDoDooOo0O0o0o0oo0o0DoDoDoooo0O0o0ooooDoDoDooooOoooooaon



LIS

OoOoooooogo04Qgo =—noOEEooo0oooooogogoQgoaoQg
OoDoDooooDoOo>20oDoDooooooooogoao

OoOoooogoood
Oooo0oo0oooOonod

(22)

JP 2005-502324 A 2005.1.27

ugboobooouoboobobooboboobooooboobooboooboonao

OCOD0ODO0O0OO0OO0ODODOO0OO0O0D0DGOSambrookD 019890 00000000000
gbooobDobooDOobDODNADOODODDODUORNADODOODORNAODD OO
RNAODOOOODOOODORNAODOOUODNAOcDNAD D O ODOODOOOOODRDO
UO0OoOoO0O0OO0ORNAOODODORNAODODOOOOOOOODOARNAODOODOODODAO

oooooooooboooooooooooboooobooooooooao
z00goooooobOooboo0ooooooooobooboooooooao

O oOooo
O 0Oooo
O 0Ooo

O
O
O
O

O O
O O
O O
O O

O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O oOooo

goaoaao

gooooobOoobooooooobobDbontaoAs

oooao
oooao

Oo0ooDo0o0ooooDOooooooDooooao
Oo0o0Do0o0ooooDoDoooooDooooao
OooDoDo0ooooDoDooooDoDooooao
Affymax TechnologylO BellusO 19940 0O

ugboobooboobogobooboaoad
O

O

ooooooooocooooooooao
oooooooooooooooooao
04,988,670 0 0000000 OOO
FISHO O O O 0O 05,633,36500 000

5,665,5490 0 000000000 O0ODODO0OO0DODO0ODOO0ODOODOOOODOD0ORDDNAD

uboobdoobobooboobobdd

oooooooooooooooooDbao
05,190,8560 O ORFLPO OO OOOOO

5,324,6310 0 OO DO PCROODOODOO-SSCPO O DO

ogooao
gooao

O
gboobooobaodnd
ooooooooao
gbooboobood
gboboobooobaoadd
ooooooooao

ooooooooooooooooooao
ooooooooboooooooooooao

19960 0000 O0O0OOO00O00O0ODNAODODO
oboooboobooboobooboooan
ooooooooooooooooooao
gbobooboobobogboobooboan
gboooboobooobooobooboaooad
OO0O0OO00OD0DOPeased O 19940 0O FodorO

goooooboobooooooobobDboboOodol-1800 01-1840 0O O 01-2360
oooooooobooboooooooooobooboooooooobobooooooOoo
ooooooobooooooooooooooooooao

OCOoO00O0O00O0O0O0O0O0ODOO0OO0OO0OO0DONakamuraD 0198700000000
ooooooooooooooooooboooboooooooboboooooOoao
goboobooboboobooboobooboboobob0OOoDbaoanRIA
ubooboouobobooboobouoboobooboobobooobooboaa
oooooooobooobooooooooobooooooooooboboooooOoOoao

O

O

ooogooao

oooooao

ooogooao

oooooao

oooooao

Do0ooooooooao

oooooao

ooooooooao
ooooooooao
ooooooooDooooooooao
0o0ooooooDooooooooao
ooooooooDooooooooao
ooooooooDooooooooao
ooogooao
ooooooooDooooooooao
0o0ooooooDooooooooao
ooogooao

01-1800 01-1840 0O O 01-2360 0 O O
0o0ooooooDooooooooao
ooooooooDooooooooao
ooooooooDooooooooao
Odaao

OO0o0o0oo0ooOO0OPFGED OO OOOO
O00000SSCADORNOD OO OOGO
ooo0oO0o0DOoOO0OO0OO0Os,639,6110 00
O Ooooooooooooodad
O Oo0doooooDoooogad
O OoodooooooDooogd
O OoooooooDoDooood
O O000065,496,6990 0 0000 O0O00OO
O Oood

O O Hacial O 19960 O O O ShoemakerOd
O Ooooooooao

O Ooooooooao

O Ooooooooao

O Ooooooooao

O Ooooooooao
01991000 00Oooogao

O Oood

E

O

O

O

O

O

O

O

O

10

20

30

40

50



Oooooogogaog
OO0 oooogogdg
OoooooooOgoad
OoooooooQgooQgQd

O Ooo0oooao
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0ooo0oao
O Ooo0oooao
OOoo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
OOoo0oooao
OOooooao
O Oooooao
O Oo0ooogoao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0ooooo
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao

Ooooooooooooood

O Ooooo
O 0OoOooo
O 0Ooo0ooOoo
O 0Ooooo
O oOooo
O oOooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O Oooo
O 0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0ooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo

OOo0oooooo0oooDooooo00 oo oDoooooooDoDooogogoooao
el e e e Y O o O

e

Oooooooooooooooo0ooDoooooooDooooogogoooao

FomNN [ s [ [ e e e e e e e e e [ e [ O
o

O
cCc OO0 oooUdUoDoDooUoUdUooDoDooUUUUUoUoDoDoDoUogUUooooodg

O
O

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo

OO0 ooooooQgooo
OO0 oooooogogooao
OO0 oDooooogogogoao
Ooooooooogooao
OoooooooQgooao
oo ooooooQgooao
OO0 oooooogooao
OO0 ooooooggogogoao
Oo0oooooooOgoOooao
OoooooooQgooao
OO0 ooooooQgooao
OO0 ooooooQgooao
OO0 oooooogogogogoao
OooooooooOgoOooao
Ooooooooogooao
oo ooooooQgooo
OO0 ooooooQgooao

OOoo0ooooao
OOoo0ooooao
OO0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0ooooao

Ooo0oooooooooDooooo00 oo oooooooDooogQgogoaoQg
OOoo0ooooao

O
O
O

OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao

O Ooo0ooo
O OoOooo
O O0oo0ooo
O Ooooo
O OooOooo
O OoOooo
O O0oo0ooo
O s e Y o A

(23)

O FACSO

O 0o oOoo
O 0o oo
O Oooo

O Ooooo

goao
ooao
ooao

O
O
O

JP 2005-502324 A 2005.1.27

gboobooooobaoadgan

OOoo0oooao
O Ooo0ooogoao

O oOooo
O 0Oooo

oooooobooogogao
oooooobobooogao
oooooobooooogao

puridoxalD O DO ODODOODOODOAO

Oooooooggooao
OO0 ooooggogoao
Ooooooooogooao
OoooooogooQogooao
OoooooogoQgooao
OoooooogQgooao
OO0 oooooggogogoao
Ooooooooogooao
Oooooooogoogooao
OoooooogoQgooao
OoooooogogQgooao
Oo0Doooooggogooao
Ooooooooogooao
OooooooogoQgooao
OoooooogogQgooao
OoooooogogQgooao
Oo0oooogogogooao

ogoao
EDTADO
ugoad

O Ooooo
O Ooooo
O OooOooo

O Ooo0ooo
O Oooo

O Ooooo
o Oo0Oo0ogoo
O Ooooo
O Ooooo
O OoOooo

OO
oad
oad
OO0
oad
1400 250keV

evO O O

goooboao
goooogboaoaao
ooooooao
goboooboao
goodoboado

A R
i o A

O O oOgooo
O Ooo0ooo



goboodgbad

ooooooooaon
oobooobooooadg
ooooooooao
gooooboooag
goboooboonboad
oooooao

gooooboooboao
ugbooogboofod
840 0O O 01-2360 O
oobooobooooadg
ooooooooao
gooooboooag
gooooad

ooooooooaon
360 0O O 0OO01-1800
ugbooogboofod
ooooooooaon
oobooobooooadg
ooooooooao
gooooboooag
goboooboonboad
ooooooooaon
gooooboooboao
ugbooogboofod
ooooooooaon
oobooobooooadg
ooooooooao
gooooboooag
goboooboonboad
ooooooooaon
gooooboooboao
ugbooogboofod
ooooooooaon
oobooobooooadg
ooooooooao
googbad

poO0O0Oan

01-1800 01-1840 O
ooooooooao

O

O

Ooo0oooogooQgoo
Ooo0oooogQgg

O

OooooogoQgdg
O 0OoOooog
O 0Ooo0ooOoao
O Ooo0ooo

ood
oo0od
01-1800

O

O

O

OoOoo0oooaoo

01-1800 01-1840

O 0Oo0oooo

000000000000 O0OOMRIOODOOOOOOODOODOESROD
000000000000 O00O0O0D0O00O00O0O0D0O0ODOOoOoOoan
0000000000000 O0O0O0D0O00O0O0O0O0OD0ODOO0OOaO
000000000000 00O0OMIODOODODOOOODODOO0aO
DooDDD0DDOoOOO0O0YY 6do® M0 '%?pyD®°cr00 D Fe0 000
000000000000 O00O0O0D0O00O00O0O0D0DO0DOooooan
000000000000 O0O0D0O00O000O0DO0O0O0OO01-1800 01-1
000000000000 00D0O0D0O00000O00O0D0O00O00O
00O00DO01-180001-1840 0 001-2360 000000000000
0D000O00D0001-180001-1840 0 001-2360 0000000000
0DO0oO0o00oo0oO0o

000000000000 O0O0D0O00O00O01-1800 01-1840 0 O 01-2
01-1840 0 001-2360 00 0000000000000 OO0DO0ODOO
000000000000 00DO01-1800 01-1840 0 0 01-2360 0 O
001-180001-1840 00 01-2360 0 00 0000000000000
00 001-180001-1840 00 01-2360 0 0000000000000
0000000000 O0O01-180001-1840 0 001-2360 0000 00
000000000000 O00O0O0D0O00O00O0DO0ODOoDOooooan
000000000000 O00O0O0D0O00O0O0O0O0DODOOoOOoaO
000000 0D0O01-180001-1840 00 01-2360 000000000
DO0O00D0O0D00D0DODO01-180001-1840 00 01-23600 0000 O
000000000000 O0O00O0D0O0OO0O0O0O0OO0ODODOOOOaO
0000000000000 0O0O0D0O00O000O0O0O0D0O0O0O00O
000000000000 O00O0O0D0O00O00O0O0D0O0ODOOoOoOoan
0000000000000 O0O0O0D0O00O0O0O0O0OD0ODOO0OOaO
000000000000 O00O0O0D0O00O00O0DO0ODOoDOooooan
000000000000 O00O0O0D0O00O0O0O0O0DODOOoOOoaO
000000000000 O000O0D0O00O0O0O0O0D0O0ODOO0OO0aO
D00000DD0DD0O0O0OD0DO0OO0OO0DOOOOCDORIADOODODODOOODOELISA
000000000000 O0O00O0D0O0OO0O0O0O0OO0ODODOOOOaO
0000000000000 0O0O0D0O00O000O0O0O0D0O0O0O00O
000000000000 O00O0O0D0O00O00O0O0D0O0ODOOoOoOoan
000000000000 D0O0ODOO0O0OO0O0OD

0D01-2360 0 0000000000000 O0O0DOODOOOOOOD
000000000000 O00O0O0D0O00O00O0O0D0DO0DOooooan
0DO001-2360 0000000000000 O0O0O0ODOOOOOOD
8400 001-2360 00 0000000000000 O0OO0OODOOOO
000000000000 O00O0O0D0O00O00O0DO0ODOoDOooooan
000000000000 O00O0O0D0O00O0O0O0O0DODOOoOOoaO
000000000000 0O00O0D0O00O00O00DO0O0200000
000000000000 O00O0O0D0O00O00O0O0D0DO0DOooooan
000000000000 O0O00O0D0O0OO0O0O0O0OO0ODODOOOOaO
0000000000000 0O0O0D0O00O000O0O0O0D0O0O0O00O

(24)

JP 2005-502324 A 2005.1.27

20

30

40

50



9

OooOoooeoooooooogooogoaog

I e [ Y = G O Y Y [ [

Oooooooggg
Oo0oooooogd

[ e e e e e e e e e e = e [ [ A e I [
O 0Ooo0oo0ooOoao

O

O

gooao
0o0oo0oo0oo0OD0ODO0OOCOUOmRNAODODODDODOCOOOOOOODDOODNADODOORNADDOODO O
WeintraubO 19900 0 0 00O DODDOCOOOOOOODODDOmRNAOOOOODODDDAO

O

gooaao
mRNAO O O
googao
gooad
oogao

O

gooaoao
ooogoogao
googao
goodaao
oooggao

(25) JP 2005-502324 A 2005.1.27

000000000 MATERO maternal antigen that embryos require0 00O O OO OO
OO0ODO0D0ODODOOO0OUOMATERO200000000DO0ODODODOO0OODOO0DOQOODODOO
000o0o0o0DDoOoOO0oO0oO0OgOgOdTong 2000002000 00000DDODDOD0O0O0OO
0oo0ooDo0Do0ooooo0DU0O0ooODoD0DO0ooDDO0DU0DOo0ooDoODOoODO0DO0OOo3D01IDOooooDOoo
0000000000000 0O0o0ooDOoODNADDDDOODOOOOOODODNMTIoD OO
OO0D00OHowellDOD20010 0000000000000 0D0O0O0ODODOODOOODODOO
O0D0DO0DO0O0ooO0OO0ODO0OooDol1-18000001-2360 000D OIOODOODODODDODOOO
000000000000 o0DoDo0DUoooDoDOoDoDoooDoDooOd
oooao
O0D0DO0DO0O0OD0D0Oo01-236000ONPM2Z00ODDDODODODODODODODDODODODODODDODOO
00000000000 OoODNADDDODODODDODDODODODDODDDODODODODDODODODOGDO
A o o o A - V=Y - Y
0000000000000 o0Do0DU0ooOoDoDO0DU0DoOooDoODOoDoDOooOoOoDOoDooOooo0Oo
0000000000000 O0oD0DO0o0o0DDO0DO0DO0ooDOoODO0D0DO0OOoOoOOONPM2000000
0O 0O ZuccottiD 020000 0 O001-2360 000 00O0ONPM2000000000O00O0DOO
0000000000000 U0DO0o0o0DDO0DU0o0oo0DDoDO0D0DUOo0DOoODO0D0DOoo0DoDOoDOooOo
OO0DONPM2ZDODODODOODODODODOOODODODODODDODODODODODOODODOODODOOO
oooao
00D0D00O0O00OO0D0O0O0DD0ODO0OD0DO0OO0OO0ODOOoOo1-180001-1840 0 O 01-2360 0 0 O
000000 ooO0DU0o0ooDO0DU0O0o0o0DDO0DU0oo0oOoDoDO0DoDUOoDOoDO0Do0DOoooDoDoOOao
0o0DoDo0Do0ooooDo0DO0Do0oooODOoDo0Do0ooDoDo0DOooDoDoDO0DoDOo0oDoODOoDo0DOoooODoDOoDoOon
oo0ooDo0o0ooooDO0DU0o0oooODOoD0DO0ooDDODO0oDUOoo0DOoDDO0DU0DUo0ooODODODO0DOoOoDoODoDOoDOOo
0 01-1800 01-1840 0 001-360 000000000 O0DDDODOODOOOOOODODGO
oo0ooDo0Do0ooo0oDo0DU0o0ooDoODOo0D0DO0o0oDDO0DUO0o0Do0DDO0DO0DO0o0DODODO0DO0OOo0DoODDoDOoDOOo
0O 001-180001-1840 0 0 01-2360 0 0000000 DODODODOOODOOO
oooao
oo0ooDo0Do0ooooDOo0DU0o0oooODO0oD0DO0oo0DDO0DUO0o0Do0DDO0DOoDUO0ooDODODO0DO0oOoDoODoDOoDOno
000000 ooO0DU0o0ooDO0DU0O0o0o0DDO0DU0oo0oOoDoDO0DoDUOoDOoDO0Do0DOoooDoDoOOao
O0D0DO0O0O0O00OD00o01-180001-1840 00 01-2360 00 000000 OOODOOO
1-1800 01-1840 0 0 01-2360 0 00D OO0 OODOODDODOODODODODODODODDODDODOODOGO
0000000000000 U0DO0o0o0DDO0DU0o0oo0DDoDO0D0DUOo0DOoODO0D0DOoo0DoDOoDOooOo
01-1800 01-1840 0 O 01-236 mRNAO O 0D DD DO ODODDODODODODODOODODOODOO
O0DO0D0O0OD0OO0OO0DU0DOO0DOOmMRNAOODODOODODGOGO

goboooboodmrRNADOODODOOOODOODOODOOORDO
ooi1sgo0o0o0o0ODo0oo0oo0oO0ooooooobooooooooao
gooboobooboob0odDbol1-1800 01-1840 0O O 01-236
uoobooboobobobooboobooooobooboadnnb
oooooooobobooooooooooboooooooao

Marcus-Sakural 19880 O

gobDNAO ODODOOoOOoDbOobOooboobDU0oDbO0OUObDORNDODDODOO
UORNAD O ODOOOOODODORNADOODOODOODOOOOODOODODODOO

RNADOOOOODODOOOooooooboboooooououooobobooooooooooao
OOCechO 19880 000 00O0O00O0DODODOOOUODO0DODODODODDODODODODUOOOOODOGOD
uobooboobOmRNAODOOODODOOOOOOODOO

oooooao

10

20

30

40

50



o OO0 O0Oo00ooQgao

N
OO0 oooooogogogogooQg

Ooooooes Ooo0oooao

O

oad

g o

O

cDNADO

oo
uo
oad

oad

=

S e [ e e = S O [ Y i [ |
OooDoDOoooDoDoOooDoDoOooDoDoOo>O0000000o0gooag

O

O
O

O
T

g
u
O

O

Ooooo0oogonod
Oooo0ooogonod

O°c 0oL ooooooooogooag

Oo0DoDoDoo4gogUooXXooodgogooao

Ooooooooooogoogo

I I R B

O

=
Oo0oDoDoDoooDoOo>200000000

Ooo0oooooOooOooOooOoao

O

O 0Ooo0oooao
O Ooo0oooo

O

(26)

JP 2005-502324 A 2005.1.27

2000 000000000CDOO0O0O0ODADOHasselhoffO 19880 000 00O
ooooobooooogoooob400b0bODbOOO0CO0OO0OO0OOOooOODOOO
ooobolnopisoooooooooobooobobooooooboboDboobooo
OOmRNAODODOOOCOOOOOOODODDODOOOOOOOODOODDOmRNAOO
gobooobooobogoboboogobooobooboogoboboboboobodnob
gbooboooboobooboooooboobogadnb

01-1800 01-1840 0 0 01-2360 0000 0ODOODODODOODOODOOODOO
ooooooooboooooogooooobooboobooooooboDboDbol-180001-1
01-236 cDNAO O O 01-1800 01-1840 00 001-2360 000 0C0O0O0O0O0O0OO

obooobooboboobooboobooboobooboboobooboDboao
0O 0O0o1-1800 01-1840 0 O O 01-236 cDNAOD O OO DODOOODOOO1-1800 01-18
4iA0000bOo1-23¢0000D0O0DODODODODOODODODDODOODODODDODODODODDGO

gboobooboobooobooboobooobooboooboooboboboobooboaodnnb
ooooooobooOooooooooobooooooao

O

gbobobooboobooboooobooboobobooboboboobooboadnn
oooooooobobooooouooooooboooooOoooooboobooooao
RNADOODOOoODOOoooOooboooboobobooboobooboobooboogoboodan
ooooooobooocooooooooooboooooooboobooboboooooooao
goboooboooboogoboooboooboogobooboboobobOoMMmuLVvD O Onb oo
ooooobobODO0OHrHamuSVOOOOOOOOOOOOMMTVEOOOODODDDODOOOO
RSvOOOOGOooOooODDODODOOOOoOoooobooooooooooobbooooogodo

OooOoooooQgodg

oo

Ooo0oooooo+=oo0oooogoQgg

O

O0Ooo0oooao

O

oo oeRroOoOo0ooOoQgooo

O Oooo

O OooOooo

O

Ooooooggdg
Oooooogogdg
OoOoo0oo0oo0ooao
OoOoo0ooooao

O

oooao

ogoodg
ugoaod
01-1800
oon
ooaod
oonf
aono

O

O
O
O
O

gooooboobgnDb
gboooboobodanb
01-1840 0O O 01-2360
gooooboobognb
oooooooooaon
gooooboobgnob
gobooobooboghnb
oooooooooao

O0Ooo0oo0oooao
O 0Ooo0oooo
O 0OooQgoogoo

OOoo0ooooao

O 0OoO0oooogoao

O

O

01-1800

O 0ooO0oooo
O 0Ooo0oogooo
OOoo0ooooao
Oooooogoogdg

oad
01-1840

Oooooogogdg

g
u
O
g
O
g
g
O

O0Ooo0oo0oooaoo
O 0Ooo0oogoo
O 0Ooogogoo
O Oo0ooooaog

od
01-236 c

gog 01-18400 00O O01-2360 00O DODODOODODOODOODOODODODO

ugbooboboobouobooooboobooobooobooboobooboaadn
oooooboboooooooooobobooobooogo

gogao
ooao

O
O
O O0ooo

od
Oood

O
O

O Oooo

O
0

O Ooogo

O
O

O O0ooo

ooogao
ooogao

googao
gooaao

O
O

O O0ooo

goooogoad

gooobooboobooboboboobooboobono
LTROOOODOOOOobDODOoOooOOooooboooagdab

ooooobobooocooooooooboooobooogo
goooobooboboobobooobooboobonn
ubooboobobooboobouobooooboobobooobooan

ooooooaon
gbooooaoao
ooooooao
goboobogao
gboboooaoano

O0O00obgyw20PA3l7O 0 0OPAI2O0DO OO O
gobooobooobooboobooboooboaodnb
ooooooooboooooooooooboooooooao
gooboooboooboooobogobooobonb
goboooboooboobooobooobaoodanb

gbooooONIHIT3 0 00 b 0obo0ooooboobooboogobobDbdoga
Uenvb OOO4obOoobooboobooboobooobooooboaooboaado
oooooooobooobooooooooobooooooooooboboooooOoOoao

10

20

30

40

50



27)

JP 2005-502324 A 2005.1.27

ugboobdooboboobobooboobooobooboboobooboouobooboboao

ooo0oooooDOooooooDoooooao

O0D00oo

01-1800 01-1840 O O 0O 01-236 cDNAO O O 01-1800 01-1840 0 O O 01-2360 0 0000
00000000 o0oo0ooooDo0oo0oo0ooo0oo0Do0o0ooooDo0DoDoo0ooDo0o0oo0ooDoDoDoOooOoao
Oo0oo0D0o0oo0oDoo0ooooDOooo0oooDoDoDooooDoDoDooDoODoDoDOooDoDoDOoDoOoooao
oooo0oooooDOoo0ooooDOoUooooDoDO0DO0ooooDUooDoooODoDoDooDoDDOoDoOoooao
00000000000 ooDo0o0oo0oo0Do0Do0Do0oooDoDoDoDoo0oDo0Do0o0oo0DoDoDoDoOooao
I A A I 0 B4 m
.ommO O OO0OOODOODOOTRD large unilamellar vesicleO LUVDO ODOODOODOODO
0000000000000 00000D0D0000D0D00000DODOODODORNADDNADD
ooo0oO0oo0oo0ooDO0oo0ooooDOoooooDoDO0DOooooDOoDoDoooODoDoDOooDoDoDOoDoOoooOao
O0O0O000FraleyD 01981000 0000C0000O0O0ODODDDOOOOOOOOODODGO
Oo0oo0D0o0oo0oDoo0ooooDOooo0oooDoDoDooooDoDoDooDoODoDoDOooDoDoDOoDoOoooao
ooooooooDO0oooooODoOD0Do0oooDoDO0oDoDooDoODOoDO0oDO0o0D1D0oooDoooooao
0000000000000 o0ooD0Do0DoooDoDo0DO0oooDoDOoD200000000
0oo0D0o0ooooDo0oooooDoODo0Do0ooDDOo0Do0DoooD3o0oDOoDoDooDoDoDOoDoOooDoDoOaO
000000 o0D0D00oo0oODO0oU0U0oQ0D40000000DODOO0O0O0ODDOO0OODManning
0 019880 O

Oo0Do0oo0ooo

00000000 o0oo0ooooDo0oo0oo0ooo0oo0Do0o0ooooDo0DoDoo0ooDo0o0oo0ooDoDoDoOooOoao
Oo0oo0D0o0oo0oDoo0ooooDOooo0oooDoDoDooooDoDoDooDoODoDoDOooDoDoDOoDoOoooao
000000000000 oDO0oDU0O00oo0pHODODDODDODDODODUOODODDODODOODDODDOOOO
Oo0o

Oo0Do0oo0ooo
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
00000000000 oDoDOo0o0o0oo0Do0Do0DO0o0o0DDoDo0Do0Doo0o0Do0Do0DO0oo0DoDoDOoDoOoOoao
ooo0oO0oo0oo0ooDO0oo0ooooDOoooooDoDO0DOooooDOoDoDoooODoDoDOooDoDoDOoDoOoooOao
140180 0000 00000DOD160180 0 000 DDDODOODO0DOOO0DODDODDDODODOOO
Oo0oo0D0o0oo0oDoo0ooooDOooo0oooDoDoDooooDoDoDooDoODoDoDOooDoDoDOoDoOoooao
oooo0oooooDOoo0ooooDOoUooooDoDO0DO0ooooDUooDoooODoDoDooDoDDOoDoOoooao
O00o0ogao

Oo0Do0oo0ooo
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
00000000000 oDoDOo0o0o0oo0Do0Do0DO0o0o0DDoDo0Do0Doo0o0Do0Do0DO0oo0DoDoDOoDoOoOoao
ooo0oO0oo0oo0ooDO0oo0ooooDOoooooDoDO0DOooooDOoDoDoooODoDoDOooDoDoDOoDoOoooOao
00000000 o0oo0ooooDo0oo0oo0ooo0oo0Do0o0ooooDo0DoDoo0ooDo0o0oo0ooDoDoDoOooOoao
000000000000 D0D0O0ORESODODODODDODODODODODODODODODODOODOOOOO
oooo0oooooDOoo0ooooDOoUooooDoDO0DO0ooooDUooDoooODoDoDooDoDDOoDoOoooao
00000000000 ooDo0o0oo0oo0Do0Do0Do0oooDoDoDoDoo0oDo0Do0o0oo0DoDoDoDoOooao
ooo0D0oo0oo0oD0oDo0ooooDOoDo0Do0ooo0Do0D0Do0oooODoDo0DoDoo0oODoDOoDOoo0DoODDOoDoOooOooOao
ocoo0D0oo0ooooDO0oooooODoDU0oO0oooDOoDooooODOoDoDOooDooDOooooao
O0D00oo
ooo0oO0oo0oo0ooDO0oo0ooooDOoooooDoDO0DOooooDOoDoDoooODoDoDOooDoDoDOoDoOoooOao
00000000 o0oo0ooooDo0oo0oo0ooo0oo0Do0o0ooooDo0DoDoo0ooDo0o0oo0ooDoDoDoOooOoao
Oo0oo0D0o0oo0oDoo0ooooDOooo0oooDoDoDooooDoDoDooDoODoDoDOooDoDoDOoDoOoooao
oooD0o0oo0oD0oO0ooooDO0ooDoooDoDoDOooooDOoDooooDOoo0oon

O00o0ogao

E00D00O0O0DO0DO0DOooOoDOoOooao

O0O0O00OD0O01-1800 01-1840 0 0 01-2360 0 OO OO O 01-1800 01-1840 O O 01-2360

20

30

40

50



OO0 ooooooQgoooo

OoooooogoQgogooQg
OoooooogQgogoQg
OOo0oooooggogog
OoooooooOoogoo
OooooooogoQgoo

O oOooo

o

0

O

O

O 0Ooogooog

oo

01-1800
oooano
ogooao
gooao

oooao
oooao
oooao

01-1840
oooao
oooao
oooao

01-1800
ooogoao
oooao

(28)

00 o01-1800 01-1840 O O 01-2360
gooao
oooao
ogooao

01-1840
oooao
oooao

0 0goi1l-2360 0

oooao
ugooad
ooogao

gooao
gooad
ooogad

gobooboobogoboooboooboogoboobao
0 0o1-180001-1840 0 001-2360 0000 OCO0OO0OOOOODODODDOOOOOOOIO0OO0L1-

O

O Ooodg

O Oooog

O

JP 2005-502324 A 2005.

ooooao
01-2360 O
ooogao
oooogao
oooao
ooogao

oooao
ooogaod

O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

googao

O 0Ooo
O O0ooo
O 0Oooo

oo

O 0Oooo
OO oo
O 0Ooo
O O0ooo
O O0ooo

oo

O

O O0ooo
OO oo

O 0Oooo

googao

800 01-1840 0 0 O01-2360 000 CO0OO0OOO0OOODODDODOCOCOOOOODODODODOOCOGO

goooobooobooboobobooobooboobooobobobooboobodnb
gbobobooboobooboooobooboobobooboboboobooboadnn

1

oooag

good

ooogao
gooogooad
ooooooooao
gooooboooag
goboooboonboad
ooooooooaon
gooogbad
0o0doggaooil-1800
ooooooooaon
oobooobooooadg
ooooooooao
gooooboooag
gooooad
01-1800 01-1840 O
gooooboooboao
ugbooogboofod
ooooooooaon
840 0O O 01-2360 O
ooooooooao
gooooboooag
goboooboonboad
ooooooooaon
gooooboooboao
goboodgbad
ooooooooaon
0 01-1800 01-1840
ooooooooao
gooooboooag
goboooboonboad
O

oooao
oogaod
oooaog
oooao

01-1840
oagdad
ooano
ooad
oono

O

g
O
g

Oooooooooodg
OO oDoooooge

O Ooo0ooo
O Ooo0ooo

[N

N

oo ooooogooQgodg

O

Oo0ooooOoooogoow

O

(o]

OO0 ooooooogdg

O Oooo
O 0Oooo

OO ogogog
I [y |

Oooooooooodg

od

01-2360
oooao
oooao
oooao
DNAODOOOODODOOOooooooooboooouogooboooooboooooooao

gooooooooooogogooooooboobobogogogoooooooboooooooooo
oooooooooobooooooooooboobooooooobooboobooooooooao
oogoecALM4d00DO0C0OO0OO0OO0OOOOODDODOOOOO0OOOOODDODOOOOOOOOOOOD

oooao
ooogao
oooao
oooao

01-2360
ooogao
ooogoao
oooao

O 0Ooo0oo0oooo

ooano
01-1800
oooao

ooogao
ogoodg
oooao
oonoao
ogooad

O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo

OO oo
O O0ooo
O O0ooo
O 0Oooo
O Oooo
OO oo

01-1840
ooogao

ooogad
ogooad
oooao
gooao
gooad

O
O
O
g
u

OoOo0oogooodgao

Oo0oo0oogao

ooooooooao
ooooooooao
01-1800 01-1840 O
oooooooao

ugbooogboaoood
ooooooooao
gooobooboad
0 01-1800 01-1840
ooooooooao
0go01-2360 00 00
gboooboobad
ooooooooao
oooooboaoaao

ooooooooao
gooooboobao
goooboooboad
0 01-2360 OO OO
ooooooooao
obooobooooadg
ooooooooao
gooooboobao
OO0O0Obaitd O OO

W084/035640
oooooao
0 01-2360 O

a
u

O Oooo
O 0Oooo
O 0Oooo
O 0Oooo

O OoOgoao
O Ooo0ooo
O Ooo0ooo
O Ooooo

O 0Ooo

O
g
u

oooao
oogao
ooogoao
01-2360

oooao
gooao
ugooad
01-1800 01-1
/0000000

O 0Oooo
O Oooo

O
0
O
O

O O g o

GAL4

10

20

30

40

50



O

oo ooooooQgooao

O

OooooooogogQgogooQo
Ooo0oooogogQgoo

O

ml:ll:ll:ll:ll:l
O Ooo0oooao

OO0 oo oooogoooo
OO0 oo oDooogogooao
Oooooooogooooao
OO0 ooooooQgooOoooo

JP 2005-502324 A 2005.1.27

~
N
©
o/

oooooobobooDoocoouoooocAL40OOd
ooooobobooooooooooboooooogo
oboooboobooboobooboooboobooonn
oooooooboDbecAL400Dononooooooood
Oo0o0ooooooDDObL-O0O0O00ODODDOOAHIS3OAD
gbooobooboobooboooboooboobooboad
goooooobooboooboocooooooobooooao
goooobooboboobobooobooboobonn
ugbooobooboboobodoboooboobooad
UoooooboboODoOOoOOocO0oO0ooo0oo0oo0o0o0Db0nDLexAO O 10
gboboobooboooboobooboobooboobao
oooooooODODOoOOoOO0ooooooobODOndooDNADD
Oo0o0obO0oo0DDO0oDbO0oO0bDO0ObO0OLexAODDOODOOO

z00ooooOoOOOOOO0oOooooOooOoboDbOObOcbOOoOoooobobDoboODobOn
oooooooooooooooooobDobooocooooobooboboDobooOobond

oo0ODO0O0oo0ODODO0O0O0oo0OO0ODO00O0O0OO0ODbDDO0OO0O0OD0ODODDO0OO0O0ODDaOFashenald

gbooboobdaoan
0 GAL4 DNAOD DO O O
gboboooobooanb
oooooooboooao
gbooobooboonb
OOurRAD D ODODOAO
UooooooaoDGAL4nd
goooobooobooobao
gboobooaooboooboad
ooooooooooao
OODNAOD OO ODOODO/O
ooooooooooaon
gooooooboogobao
goooano
ooooao
goooobooobooobao
gooaoano
ooooao
20000 O O

O

O

ooao
20000

O

O
O
O
O

O
O
0
O
O

O

[ Ry |

O

ratagenel

OoooooogooQogooao
OoooooogoQgogooQg
Oo0OOoOooe oodgao

O

O

0
4

[ R Ry

OoOoooQgoo

O

OCoDoODO0O0O0ooCoODOoO0OooOoODoO0OOO0P. L. BartelO DO OS. FieldsO O The
Yeast Two-Hybrid SystemO O 000 OO00D0OO0OO0O0DO119970000000¢0ClIonte 20
chD ODOODODOOOOOODODODDOOQODOOMatchmakerD OO O OOOODOGDODOHybrizAPO O
oodobz2.1000000b0bDDb0ODO0CO0OO0O0Sstratagenel 000 00O0O0O0DODODDOOOOO
ooooooboboOoooooooooobOoboO0oo0o0ooO0ooO0obODbOD0O0CO0OO0OYangO O 1995
James 019960 0 000 0O0DOO0DODODO0OODODOODODGDODRDOStratagened OO
ubooboobobouobdobobbouobooboboouoboobobodaOHu
oooooooobooooooooooobobooooooooao

Ooo
Ooo
Ooo
Ooo
Stratagenel
oooDooo
O0OD0ecde250 00000000 O0ODO0DOO0ODOQODODODODODODDODODODODDODOOOGO

00o0o0o0o0oDoDOoOo0o0O000ooo0ooDoDDoDOoOO0O0oDO0O0O0OdhsesDODO0O0OOOOAOGDP/
GTPOOODODODOODODUOOORASODDODOOODOODODODORASODOOODOODODODOAOcde
20HO370 000000 O0OOOU0O0DDDDODOODOOOODODODDODOOOOOOOOOn

OpMyrO OO pSos0 00 0O0D0D0DO0OO0OODODODODODODOODOOODODOOSt
ooopoooooao
ooao

a
O
g

Ooo0oooogQgoo
OoooogQgoo
Ooooogogogao
Ooo0oo0ooogoQgoo
Ooo0oooogoQgoo
Ooo0oooogogQgoao
OooooogQgoo
Ooooooggogao
Oooo0ooogoo
Ooo0oooogooQgoo

O

O 0Oo0oooao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooao
O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0ooo0oao

O

gooao

ooooooooOoo-0b0ocboco0oo0oooooooao
gooobooboobooboboboobooboobono
gboooboobobooboobooobooboooad 30
ooooobobooocooooooooboooobooogo
gbooobOdCytoTrap DD ODOODODODOODOO
COhSsosDOODODODODODOOODODODODODDODDOOOORO

oooooooOoocoooooobooooooogao
5,776,6890 0 0D 0O DOODOO 40

000o1-180001-1840 0 0 01-2360 0000 OO0
obooobooboboobooobooobDbNAO D OO
ooNAO D OOOOoOooO0O10000o01-180001-1840
01-1800 01-1840 0O 0O 01-2360 0 O O O OO O O DNA
oooooobpNAOD OO ODODODOODO20000000
oogaod oobNAODOOOGooobDNaOoOoOooboDoODoao
oono oo0o00gDbO0oo1-1800 01-1840 O O O 01-236
uond ubobooboobdobodbddobDNAO OO

ogagad OoODoOO0Obp-00D0DOO0ODOODOOODDOGO 50



(30) JP 2005-502324 A 2005.1.27

ugbooogboofod

oooooao

OOoO0DO0O0O0OO0OD0O0O0O0O0DOo01-1800 01-1840 0O O 01-2360 O O 1.gtl10 I.LZAPDO Stratage

ne0 0 00OO0OO0OO0OOO0OOcDNAOOOOOOOOODODODOOOOOOOOODOODODRDOO1-1800

01-1840 0 0D O 01-2360 000 0D0O0O0O0OFLAGOHSVDOOGSTDODOODOOOODOO

ugbooobdoobooboobooboobooboooboobobooboobooobooboboao

oooooobooboooooooooooboobooooooooboobooooooOoOooOoaonol-180

0 01-1840 0O 0O 01-2360 O 32[P][I ooooboobooboobooboobooboonnb

ocooO0oo0ooooOo0oOoooOOoO0DO0oooODbDO0O0OO0O0ODO0OOOD0I.gtll cDNAOO DO DO

goooooobOoooo0oooobobooboDbol-180001-18400001-2360 0000000
O0oo000D0o1-180001-1840 0 0 01-2360 000000 cDNAD D OO DODODODDODADO
000000000000 DODDOO0O0OD0OODOOODDOSambrookD DO OOOCODOO

OooooooQgoQgaog
O0Ooo0ooooao

goaoaao

ooooooODbOcOINNOOOOOODODDOOOOOOOOODOOOOOOOoOODODO

goboooboooboobooboogoboobobooboboogobooboboobodnb

oooooooobooboo480000b0O0OO0OO0CO0OO0OO0OO0OO0OO0ODOODO1-180001-1840 00O 01

-2360 0000000000 ODODDODOOCOOO0OOO0DODODDODDODOOOOOOOODODDODOOGO
oboobooboboobobobOOobOcDNAD O DceDNAD O DO ODOODOOOOODOO
oooooooooobooooooooooboobooooooobooDboobooooooooao
0booobo0oo0obobO0oOobO0ob0obD0OcebNAODODOODODODODOODODEDODCDNAD O
ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
0 01-1800 01-1840 0 001-2360 0000 C0O0OOOOOODODDODOOOOOOOODODODO
OcONAODDOODDODOODOODDODOODODOODODODOODODOODODODDNAO
ugbouoboobuoboobobouoboboboobooboboobob0dbad?O-cDNA
Oo00D0000OD0OO00O00OD0OD0O0O00O0ODO0OO0DO0OO0ODO0ODO0DO0OD0O0ODDODOSeed O 198700
OO0AruffoO 01870 00000 OOCOCDOOOODODODOODOODODODODODOOODOGO
oooooooooobooooooooooboobooooooobooDboobooooooooao
gboobooboboobobobooboobobooobUobdceDNADODDDODOODO
ooooooobDoooouooooooboDboDOoOOoO0odwong 19850 000000000
oooooao
oboooboo0obob0O0ol-180001-1840 00 01-2360 0 000O0DO0OODOODOOODOO
ooooooooODoOOoOO0OO0Oo0ogol-180001-1840 0 001-2360GSTO OO DOOOOOOO
ooooooooooooooooooboboooooooobobobooooooooao
gbooobooboobooboobooboobooobooboboobooboooboobooboao
oooooooooooooooooDobol-180001-18400 0 01-2360 00000000
gboooboobobo0oogboobogoobsdsS-PAGED D DD ODODODOODODOODO
ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
oooooooooobooooooooooboobooooooooboboobooooooooao
gooobooboboobooboboobooooboboz2000b0b0boobOoO
uo
oooooao
oooooooboooooooooobobobooooon0onol-180001-1840 0 0O 01-2
el 0ouooooobbOoooooooobobbOoOoooOoooobDbDbol1-180001-184
gbopool-2360 000D 0O0DO000ODOO0ODOODODOOODODA-ODODODDODOODOO
SDS-PAGED D 000 0O0DODODOOOOOOODOODOOODOOOODOODDOOOOOO

oooooospsuooooooODoooouoooooboooboboooooooboboOooodn
goooboobobooboboobobooobooboboobooboooboboDbDao
ubooboobobooboooboboobooboooogadhb

oooooao



uon
ogagad
oon

4
O
O

01-2360

oono
uon
oogad
-2360
uon
ogagad
oon

01-184

O
O
O

Oooooooooooog
o O o000 ooOooooogooogoao

N

DDDDDSDDDDDDDDDDDDD
I
=

O 0Ooogooo

I Iy
OoooooDooooooooooogogoogoo

uon

Oooooogood

01-1800

oon
oogagd
oono

19850 000000000 OooOODODOOO0OO0oO0oOooOooOobODbOOO0OO0O0On0ananHHogan,

O
O
0

ington,

O

OoooooogooQogooao
OoooooogoQgogooQg
OooooogQgoao

OoOoooogoooogogodg
OoooooooOooonod

Ooo0oooogoQgdg

G

JP 2005-502324 A 2005.1.27

gbobobooboobooboooobooboobobooboboboobooboadnn
ooooooobooOoooooooboDbDbol-180001-1840 0 0O 01-2360 O 0O O
ooooooooboobooooooooobbo0O0oo0oOon0oonol-180001-1840 00O
ooooooooooooouoooooobooobooooooooobooooooOooao
gooooboooboobooboboogoboobooobooobobobobao

g o

ooooooooboOoooouoooobobboOOO0Oo0oOggol-180001-1840 O O 01
000o1-180001-1840 00 01-2360 000000000 0ODO0OODOO0OOORDNO
ooooooobODbOO0OO0Oool-180001-1840 0 001-2360 0 0000OOO0OO
0O00dgo1l-180001-1840 0 001-2360 000000000 DOO0O0O0O0OOO0OO
oooooooobooboooooooooboboboooooooboboDbDOoODbDbol-1800
oodol-2360 00000000000 DODODOOOOOOODODODOOOOOOO
g o
ooooooooboboOoooouoooooboooooooooobooooboooOooao
goooobooobooboobobooobooboobooobobobooboobodnb
gbobobooboobooboooobooboobobooboboboobooboadnn
oooooooobobooooouooooooboooooOoooooboobooooao
goobooboobooobooboboooboobooobooobobobooboooboaodnb
ooooooooooao

oo
gboobooboobooobooboobooobooboooboooboboboobooboaodnnb
ooooooobooOoooouoooobobooooogoao

oo

oooooooDbDol-180001-1840 00 001-2360 00000 0O0OOOO0OO
ooooooooooooooooobobooooOoooobDb0oO0Oool-1800
oool-2360 000000000 O0OODODOOOOOOODDODODDODODODOOOO
oooooooobOoooouoooobobDbO0OO0OO0Oo1-1800 01-1840 0O O 01-236
goooboooboobooboboobogobgooboboobobobooboobonb
gboobooboobooobooboobooobooboooboooboboboobooboaodnnb
ooooooooooao

oo

Ooo0ooooool1-180001-1840 0 0 01-2360 000000 DODODOOOOOOOO
01-1840 0 001-2360 000 00O0O0O0ODODDODOCOCOOOOOODODODODOOO
goobooboobooobooboboooboobooobooobobobooboooboaodnb
OooooobobobDooOoouooooboboDbOOO0OO0O0dOwagner OO HoppeO
04,873,910 00000 0D00C0C0OO0OO0OO0OO0OO0ODODDODOOO0OOOOOBrinsterd,

Bedd

CostantimilO O O LongO Manipulating the Mouse Embryod A Laboratory Manual

O 20 O Cold Spring Harbor Laboratory Press,

ubooboobodoobobooboobad

O

g o
oo
oo
g o
oo

Oo0oooogoQgg
Oooooogogdg

oboooboonboag
ooooooooao
goboooboooboao
gboooboonboad
ooooooooao

O
O
0
O
O

ogooad
oooao
ogooao
gooad
ooogao

OooOooogao

199400 0000000000000

0 01-1800 01-1840 0O O 01-2360
oooooooboooooogano
gooobooboboobonb
oooooooboesogoonoan
OCDhprt0 O ESODOOOOCDOO

HATOD O OFRIAUD O ODOODODODOODODOODODODOESDOOOOnOD
000o01-180001-1840 0 001-2360 00000000 DOOOC0OO0OO
gooooobooocooooooobbooboboooooobobDboooo

10

20

30

40

50



01-1800
ogagad
oon
oogagd
oono
-2360
oogad
oono
uon
ogagad
FOOOOoDODOoOooOoooOobooboaoadao

O

OoOooooooo0o0 oo oooo00 oo oDooo oD oo oDoooo0ooDoDooogogooao

OoOoooooo0oooooo4o0 oo oooo oD UooonDoDoDoooDoooDoDooogoggoooao

OooooogoQgdg

OOo0ooooo4ooooooooDooDooooooDoDoooggogoaog
OO0 o0oDooo0oddoooooUUdUoooDoooUooUUooDooggogaog
Ooooooooo0ooooooo0ooDooooooooooQgogogoao
Oo0ooooooo0oooooo o0 oo ooooooDoooogQgoao

O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Ooooo
O OoOooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo

Oo0ooogoQgogao
Ooo0ooooogoogoao
Oooo0oood

Oo0Doooogogdg

01-1840
oagad

OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Ooo0oo0oo0oao

O oOooo
O oOooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O Oooo
O 0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo

OoooooooQooooao
OooooooQgogoooao

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao

Ooooooodgdg
Ooo0oooogoQgdg
Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
Ooo0Ooo0oood
OooOoo0ooood
Ooo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Oooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OoOoo0ooood
Ooo0o0o0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

O
O

OO0 ooDooogoQgogooao

O

Ooo0oooooOooOooOooao

01-2360 00000
ooooooooao

ooooooooao
goboooboooboao
gboooboooboad
0 01-1800 01-1840
01-1800 01-1840 O
ugboooboonbod

OoooooooQooooao
OoooooooQgoooao
OoooooooggogooQg
OO0 ooooooggogodg
Ooo0oooooooogooOgoo
OooooooooQgoogoo
Oo0oooooogogogogooQg
Oo0oooooogogogoQg
OO0 ooooooggogog
OooooooooOooOood
OooooooooQgoogoao
OoooooooogogQgogooQg
Oo0oooooogogogogooQg
OO0 ooooooggogoQg
OO0 oooDoooggogdg
OooooooooQgoogoo
OO0 ooooooQgogooQg
Oo0oooooogogogogooQg
Oo0ooooooggogoQg
OO0 oooDoooggogodg
OooooooooOgoogod
OooooooooQgogooQo
Oo0oooooogogQgogooQg
Oo0ooooooggogooQg
OO0 ooooooggogog
Ooo0oooooooogoogood
OooooooooQgogogooQo
Oo0oooooogogogogoo-g
oo oooooogoggogooQg
OO0 ooooooggogodg

O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

(32)

O
O

O0Ooo0ooOoo0oao

ooooao
ooagogao

oooogao
googao
gooagano
0 01-2360
01-2360 O
goodaano

|
|

O

O
O

O
O
O
O

OOooooao

JP 2005-502324 A 2005.1.27

01-1800 01-1840 0O O 01-236
ooooooao

O 0OooOooo
O Ooogoo

ooooooooooano
01-1800 01-1840 O O 01
goooooobodaoand
/00000000D0OO

gobooobooobogobao

O
O
O
O
O
O
O
O
O
O
O

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

Oo0ooooo4o0oooooo400 oo oDoooo oo oDoDoDo4ggoooDoooogogg

Oooooooogooooodg
OO0 Oooooo4gogooooodg
OOo0ooooooooooood
Ooooooooooooodg

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooo
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0ooood
OoOoo0ooood
OoOoo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |

O Ooo0ooooao
O 0Ooo0ooooao
O 0O0Oooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooo
O Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooo
O O0O0gooooao
O 0O0OooOoooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0OoOo0ooooao
O OooQgooooao
O 0OO0ooooao
O 0Ooo0oo0oooao

O Ooo0ooooao
O 0Ooo0ooooao
O 0O0Oooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao

I s e e s [ |
O 0Ooo0ooooao

O Ooo0ooooao

oo oooOooo o0 oo oooo o0 oo ooo oo oDoooogooQgog
Ooooooogd

OO0 oooogoggfUooooDoooUgUUoooDoDooUdooooooggg

Ooano
Remington*
ooooao
ooooao
ooooao

(33) JP 2005-502324 A 2005.1.27

OOoo0ooood
O0O0Oo0oooogod

O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0OoO0oooaog
O0Oo0oo0oo0oao
O0Ooo0oo0ooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao

O0Ooo0Ooooog
O0Oo0oo0oo0oao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oooo
O 0Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0OoO0Oo0ooog
O0Oo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooog
O0Oo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O0Ooo0oooao
O 0OoO0oooaog
O0Oo0oo0oo0oao
O0Ooo0oo0ooao
O0Ooo0oooo
O0Ooo0oooao
O 0Oo0oooao

O0Oo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oooo
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooo
Oooooooogod
O Ooooo
O0Ooo0oooao
O 0Oo0oooog
O0Oo0oo0oo0oao
O 0Ooo0ooo
O0Ooo0oooo
O0oooooogd
OOoooooogd
O 0Ooo0ooOoo
O Ooo0ooo
O Ooogooo
O OoQgooooao

O O
0oodad 100 0 1mlO NaClO
1o0omlO 0 OO0 oooao O ooooooao ooooao
s Pharmaceutical Sciencesd 0O 150 0O 10350 10380 O O O 15700 1580
JoooooooooU0oUooooooDoDoooOoUooooOooDoDoDoOOoaO
JoooooDoDoooUoOooUooooDoDooDoOOoOoOoooOooDoDDoDOOO
00000 o0DoDOoOOoOFrFADOOOOOOOODDDOOOOOOOOOD

oodad

O 0O0Oooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao
Oooooooogod
Oooooooogd
O O0O0gooooao
O0o0ooooogd
OoOooooood
O 0Ooo0ooooao
O 0Ooo0oo0oooao

10

20

30

40

50



goboodgbad
ooooao
cO0 00D

O

O

OooooooQgogoao
Oooooooogogogogoao
OOoo0oooao

O Ooo0oooao

O Oooooao

OO0 o0ooDooog4ooooDooo4ggoooao
Ooooooooooooooooogogoooao
Ooooooooooooaono

O oOooo
O oOooo

OooooooQgdg

» 0O
00 o O

- =
I:II:I@>
O O

Oood
Oooao
O0oo
Gd 9L
OO
OO
oo

O

O 0Oooo

u o
ogagad
cDNADO
oogagd
oono
uon
oogad O
gooogbad

OO0Oo0oo0ooogod
OO0Ooo0o0oood
I |
I ) [
O 0o oo

OoOoo0oooao
OoOoo0oooao

pOvaryld p010
OOooooO0OcONAOCOOOOOOpOlOOOODODDODDODOOODOOOODODDDOOO

oad

OooooooogoQgdg
OooooooogoQgdg
OoooooogQgg
O O0Oo0ooooao
O0Ooo0oo0ooao
OoOoo0oood

O Ooo0oooao
O Oooooao
O Oo0oooao

O

(34) JP 2005-502324 A 2005.1.27

ooooooooocooooooooboboobobooooooboboDbooboo
gbobooobooboobobobogobooobogobooboboouobobooboao
gbooobooboobooooobooboobooboooouoboobooboao
gooooobooOoocoooooooboooboboooooobobDbooood
gbooboboobobobogoboobooboobooboogoboboobDao
gboobobouoboobobouobooboobooboooboouoboooboaa
gboobobooboooobooboboo
gbooobooboobooobooboooboobooboooboooboobooboao
ooobedfO0ODOO0ODODODOODODODOODDODOODOODODODOODODO
oooooooDoooU0oooooobedf9D 0 0ooobbooOoOog
gboobobouoboobobouobooboobooboooboouoboooboaa
gooooobobOoobooooooooboooon

OO0D0ODOCcCs7BL/6/129SvEVD 000 D0D0O0O0OO0OOODODOOOODOOOO
A+ MRNAO OO OOOOODODODDODOCLONTECH PCR-SelectD O O DO O O
ooooO0deadfO00D0O0OOCOODODOOOODOODOOODOOODODOO
OO0OD0O0O0OpBluescript SK+O OODOOcONADDOOODOODOOORD

goooobobOoocouoooooobooboo0ooooo0o0b0bDEagldd
O0D00O0OpBluescript SK+ONotlID OO ODODODDODODOOODOOODOO

N 000 e O o N R M R W < 0
gboooboobooboboobobooboobooboobosogn

gboboooobdooboobooobad

B[/IO0ODODODOODODODOOOODOOODDRDOApplied Biosystems 373 DNAO OO OO

ooooooobooooooouooooooobooocoooooooao
OOBLASTO O ODOOODUODNASTARD D ODDODODOOODOODOO
uobooobooboobooboobobooboobooooobooboboad
oooooooboooooooooooooooocoooooooao

O
g
g
O
geESTO0O0OO0O0Oo400n0obo0oobooboboobobognnb
u

10

20

30

40



L T e T e T e T e T e T e T e R

ocooDooooooooooolb

(35) JP 2005-502324 A 2005.1.27

pOl CDNAZ B — 2 DT — X X— AR D EK

pOl CDNAW v F [ E S L7 ER kS
B 51 3 = T 180 54.4%
<17 A/ MEST 120 36.2%
FREST (1EST~ v F) (8) (2.4%)
2T A4 77 U —HEODOEST (3) (0.9%)
< v FrL 31 9.4%
& & 331 100%
10
ooooD
OoooOoD
0O0D0DO0D0DD0DD0DOO0OOO0OOCcDNADOOOOOO
0000000000 O0O0O0O0O000000O0O0O0ceNADDODODODODODDODODODODODO
O0D0D0OD0DDDDDO0OD0OO0DO0D0D02000c¢cDNAD DD DODODODODOOOOESTODODODODODO
DD0O0001-18400001-2360 00000000 D0ESTOODODOOOODODOOODODODO
O0DO0DO0OD0DDD0ODDODDOO0OO0OO0OOmMNADOZ200000000000O0O0ODODODODDOOOO
0000000000000 D0D0O0O0O0000O0D0DDODDDDDDODDODDO0O0O0O
0
OoooOoD 20
0000000000000 0000000D02000000230000000000
000000000000 0O0D0O00000000800GdFI0 0D DO DOD0ONDONO
00D0D0OD0DDDDD0DD0D0DD0D0DO0O0O0O0O0O0O0O0D0DDODDDDDDODDDDO0O0O0O
000000000 D0O0D0O000000000O0D0DOODDDODOOOOOO0O0OC57BL/

6/129SvEvO0 O OO0 O OO ORNADO DO O Swiss WEBSTERO OO OO DODOODOODOOODOAO
UORNAODOOOOOOooobOOOOO0OOouoooobDboooouooooboboobooaoa?2n
oooooooDbDoODOoOO0oOESTODOOO0ODO020000000004000000D000
OCoO0D0O0O00O0O0O00O0ODOO0O0OO0O010001-2360 000000 T749%p000
ockbOODDODDOOODODODODODOIODODODODDOOODOODODODODDDODOOO
ooooooooboooooooooooobooooooooooob20000D000 30
01-1840 0 0 01-2360 0000000 O0DODODOCOOOOOODODDOOCOOO
obobooboobobooobooz200

Ooo0oooogooQgoo

oooao
oooao

goo1l.

goaoad
01-1800
gooad
gooaoano
ogagaod



(36)

HEBE N b Dy > T U 72 W I B cDNA O fE BT

JP 2005-502324 A 2005.1.

27

10

20

[
[ ;
PO1 RIRTONRNA | GAE9/ v 7T U | T—F_X—2 BN 92 B
R E T R TOT v F L | Lo (Ao F A Fa—ntTUFLE—v
[ Fal—vag v gy Ak~ v BT
[ PO1 AR T OmRNA | GAFOXRMEINR TO | 77— F X — 2R BMER (A2 YA Fa—nAgT YL
CDNA | 3251 Ty L¥al— | L% A ¥ —var,; Bk~ )
[ voa v
[ 24 % ¥ 7L - 2L
[ 27 EZ HY - A FAF 2 ERTINEFERIY
37 EX HY - L
L [70 %% L - i L
[ 91 1 EST
(20 f)
L7 %% 7L ? L
[ 101 EZS L - L
[ 114 % ¥ 7L - 7 L
110 EX HY - 7L
[ 126 (2% ) - 7L
[ 180 IR HY - ALY AF 2 —EEBRCTINEFRDY
[ 184 BB R H Y 2Pl E O EST AP A Fa—KBTINEG R
(F =T o R)
[ 186 PN B RF R Ay HY - A A F = — SR T R B M i 2
[ 0]
223 % # 7L - 7L
L 227 [z AL - L
[ 236 BN B RF Y HY 6EST (2cflifd | A vV A F = — KB TIRHFERD
[ B & O o
fia)
[ 255 EZ 7L e 774
[ YH—=] KA
[ A v
279 % ¥ L - 7L
L 317 2 ¥ 2L - 2L
[ 330 EZ 7L - 7 L
[ 331 £ L - 7L
332 % 7L - 7 L
L 334 2 ¥ 2L - 2L
[ 371 EZ 7 L - 2L
L
dl-2360 000000000000 U0OOOUOO3WOOoI-23600O0O0DODO200 0000 O
O03a0 0 0000000000000000Pedersend 019680 00 0 0O 0O O 3ab 0O O O
JdooDodoo3p0DO0O0O0DD0ODO0OO0ODOO0OO0OODOOoODz200O00O0O0OO0DOODODOODDOOOd
ddodododdodoouooooooouoooooooool-236 mRNAD DD DO DO DOODOODODO
ocoooooooOoooobDOoOool-2360 00 000DO0O0O0O0ODODOODODCODOOODGd
90 McGrathd 019950 0 0 00000 00O0CDOI1500bubed 019980 000000000
Oo0o0oooo0oooo0ooooooo0ooo0ooDoobooOoodd
ogoogooad
goooaoad
Npm2O OO 00O DO
O00D0O0D0ODO0O0Dedf90 00 0O 0O O ZAP ExpressO O cDNAOD O DO ODOODOODOO
ddo0do0do0ooooouoo3go0o0oo0oo0oo0oooo0o0cbhNADD DO DODODODODODOCDNADO OO O
Jddodododdodooo0oo0do0ooooo0oooooooooooOooOooOoATGODODDOODODODODODO
0dd0d0d0ddooououououoouocbNADDDDODDODDODDODDDODODDODDODDDODODOMRNADOO
oo0oooooboo0oooo0oooo0ooo0ooDoo0oDo0ooDUoo0oo0DoDooODoo0DbDOooooOoodb
1 s e e A B A R R e A W AR N W N A
dodooooooooooooooooooooooooooooao
oooooa
000000000 O0OO0DODubed 019980 00000 DOODDOODOOODOOGDF-90
O000O0D0O0DO0OMatzukO O 0O O O O ZAP ExpressO Stratagened O O cDNADO O DO O O



3

Oooooooooooooogooooao
OooooogoooNoOooOogooogooog
O oo oDoooeoe o0ooogooogoag
OO0 ooooo+rro0o0oDoooggogg

O

uon
gd
o
o
oo

oad
Oood
o
gd
Oood
PM20
Ood

Oooooo=2o0o0o040o00o0o0oo0goao

O oOoooo
O 0Ooooo

NPM2

(37) JP 2005-502324 A 2005.1.27

O

goa3soo,00000002200000000000000
OOmRNAOD O ODODOOO2000000000000DO0
0236-30 0 0000000000C0O000000DNAO
Oo0DO0O0O0O0O0O0OO0OO0Oes4pbp 000 ODODODODOODO
g207y000000O0oo0ooOobOODbODOOCOO0OOooOooooaon

OoooooooOgoad

0D100000001-23600cDNAD DD OO DOODODO
DO0O0O00D0O00GDF-90 00000000 DO OCcDhNAD
OO0O0D0DDChurchD 000063000 [a-°?P]dCTPO
0D00000O000D0O000D000.1xO0000000

coNADOOOOoOooooobODoOOoOoOOoogononool-236

O

O
O
O
O

ooagd
ogagad
oood
oo

cDNADO
ooano
uono
ogagad
ooano
ood
Oo0oo0ooooDbDDoOOoOO0OO0oO0oO0oooobDDbDOoOO0OO0oO0OgO1l.okb mRNAOD O OO QOGO
5'TROUOOO0OOO0OOOO0OOOO0OO0OO0obOO0oO0bOOobOoOobOoooobooboaadn
ooooooobooboooooooooooboboooooooooboz27y00O0DODOO
goooobooobooboobobooobooboobooobobobooboobodnb
gbobobooboobooboooobooboobobooboboboobooboadnn

ooooooao
0 04dgas00,000
ooooooao
gosonon0OaO

ooooooao
ooooooao
gz20o0o0oo0ood
ooooooao
oADCODoODOoOog
040 O O O ACO

ogool-2360 000000000000 DODODOCOO0OO0OOOOODODODOOOOOOO
gol-2360 00000000000 O0ODODDODOO0OO0OOOODODDODOODO480000O0DD0OO
s000oO0o0OO0Oo0coo0oooooboboooboooooboobbOOoboboooooobooboDbooOon
OO0O0o0oo0o0o0DO0OOO0oO0oO0oO0oooooDbDOoOO0oO0oO0oOoOXxnpm20 00 0O 0O O MacArthur(
gl199700o0o0o0o0O0O0oO0oO0ooooooooboooooooooDoOoconNm200 00000
oooooao
Npm2cDNAD O O OO DESTOOOODODOOODODOODODOODOONm200 0000
o200 00dcDNADODODDDOOCOOOOOOODOD200EBSTHOOODODODOOOOO
Oo0D200000000000923bp0 000000 0DOOODODODDOOO0OGODGDDAOR?2140
oboooboobooboobooboboobooboobooobobobooboobobodaONP
M2O Xnpm2O OO OO ONpm20 000000004800 0067000000000500
googbad
ooooooooNkwOooooooboooboooooobobobboboboooooooono
OOD0DO0O0OO0OO0OD0OKR-(X)10-KKKKD O OO ODDODOODODODDOOOOODODODiIngwallDO1
grO0ooOoobOOoobOOoobooOoboobobooboboooboobooboooboonnn

OD0DO0O0O0O0O0O00ODOORobbinsOD 01991000 000C0O0O0ONPM2Z0DO00 OO0
oooooooooboboooz20000000001000000O0O0ODODOCOOSO0D000
ooooognNM20Db0000O0O0O0O0OOODOOOOOOOOOO

ood
gooooboooboboooboowNskm2b0b00b0bbobbobobbobb O
Oo0oo0donb12s01440000000000000000128014600000000
OooooooboboOooOoooooooNMzOoo2000000010 000000
O0oO0oooboi10o0o0oo0o0glle00bDAsp00DOGIWOODDODDODDODODODOOOOO
goboooouoboooobuoobobooboocooobooboobooboonao
ooooooooboOoooNeM20000D0COO0OO0OO0OO0OO0ODODODOOOOOO

g oo
oooooooooboooooooooooboboooooooooboooboooOooao
goooobooobobooNM20b 01900000000 0DOODODOOODOO
O01l1r.20 000000000000 O0DODOO1200000001120000000
oooooobonn.5soco0oo0ooooooonNkwO00oooooboobooooonoan
gooboooboooboboogobobobobooz2000b00b0o0O0oboobobod
gobooobooobooogogosobobouoboooobooboobooobooboag
ODO00O0D0OD0ODO00O00O0ODO0OO0DO0ODOD0ODDO0DO0OO0ODODDOOODSealydD O 19860 Cot

10

20

30

40

50



(38) JP 2005-502324 A 2005.1.27

tend O 19860 Vancuroval 0O 19950 Lenod 0 19960 0 00 0000 DODOONPM2O0 OO 0O O

ooooooboooooooooooobooonNM20000000COO0OO0O0O0OO0OO0DODODOO
ooooooOmNAOCOOODOOOOODOOODOODOOOODDODODODOOOOoOODD
goooooNwOOooooooboobobotoooooobobobobooooooao
ooooao

ooooao

ooooao

m20 0O 00 Q00

p

0000000000 O0eNADOOODODODODODDODDODDODODODODODODODOODDODDODOOO
ODO0O0oooao

000

Npem2O0 OO0 OO0OOOCOOOOOOONpm2cDNAD 10 DO OO0 O236-10000000
129/SvEvO0 0 000 000D DO Stratagene0 0 00O OO OOOOOOS500,00000
0000000000020 000000000000000000000000
0000000000020 0 000 0236-130236-140037kb0 0000000
ODO0OONpem20 00 0Q0DO0DO0OO0OQCDODOOOONm20900000000000
OD0Oe6.6kb0 0000000 ODOGOODODOO7ADDO7B000007A00D00OO
2000000000000 D4000OS0D0D000O0ODOO0DODDODDODDODOODDODOO
OATGD DO DO O0OO0OOO2000000ooDDOoOOoDO0U0O0ogoeuoooooooDoano
000000000000 O0OO0o7A00O077B0000DOYT0000000000O0OGO
0000000 oDoDoDooOo00o0o0o0o0DoDoDoDO0oO0O0O0-0000000a0neT-AcOo
00000 SenapathyDl 019900 0 0 00000000 0ODODOOODODOOODODGDO
2000 0cDNAC DD 0O D DODDOADDDODODOODODDODODOODODO7ADDOOU7BOOODO
000

oooao

oooao

OCNpm20 000 0O0OCOODOOO
oo0ooDo0Do0ooooDOo0DU0o0oooODO0oD0DO0oo0DDO0DUO0o0Do0DDO0DOoDUO0ooDODODO0DO0oOoDoODoDOoDOno
0000000000000 0o0o0o0DoDoo00O0O0o0o0ooe NAOD OO O OODODODO
00O 0O 00O Research GeneticsO 00O O0ODOODOOODOODOORadiation Hybrid Pane
oooo0oo0ooo0ooDoDo0ooooDODOoDo0oO0oooDO0Do0oooDODOD0DOoo0DOoODOoDUoOooODDoDOoDO0OOnO

OOo0ooooogogogooooao

I Y Y Y =< [ [ Y B
OoooooYNooooooooooooogoao

gooobosgooooboobobooboboobogoboobooboooboboooboboDbao
ugboobooboouobdolobooboboouoboobooboobobooobooboboaa
ooooooobooooooooooao

gooogano

oo

B4 cDNAE 721X 52 2 & cDNAD fEHT

[

: pO1 cDNA ORF F = N — A RKET S

: 01-180 30laa e L

L o1-184 126 L

L 01-236 207 b T TV ATZAX T LA TFTAIFERS
[ (81% F L)

[

OCOONm20000000C0OD00O0O0O0OCDOOODODORDODOOResearch GeneticsO O OO

I o o 2 o o o A A o A W R W A B
ackson Laboratory Backcross DNA Panel Mapping Resource0 0D 0D O ODOOOOODOAO
0000000 D0OO0ODDO0OO0OD0DO0ODDOODOODRDOJackson Laboratory Mouse Radiation Hyb
rid Database0 00 DO ODODDOO0DOOODODODODODODODODOOODODODODODODOOODOZL7
O GCAAAGAAGCCAGTGACCAAGAAATGAD D 0 0O DDODDOODOUDODDODOODODO180 CCTGATCATGC

10

20

30

40

50



(39)

JP 2005-502324 A 2005.1.27

AAATTTTATTGTGGCCO D O OO DOODODDODODOODODOODOOODODODDOOODODODDRDO?229bpO
PCREOOOO0OO0DODDOOCOOOOOOODDODOOOOOOOGORDNm20 000 140
OD0DO0O0O0O0CD0OO0OO0OO0OODOOSsDO ONpm20 D14MIt320 0 0 0O O LODO 11.200 0 0
Dl4Mit2030 O 7.80 LODOD D OO0 ODOODOOODODODOOOOOSSp22000000O0

ogagad

oon

oogagd

gooag

gooooad

oooooao
goooboobobooboobooboonb
ooooooooooooooooooesoan
oooooooooOooooooooobooao
OOOOhprt0D 0AB2.1 ESODO O OOCODOO
ooooooooooooooooooooao
gbooobooboobooboboboogobeEesOoD
ooooooobDol-1800 01-1840 0O O 01-23
oooooooao

gooogbad

01-1800 01-1840 0 0O 01-2360 0 0O DO DODODO
ooogol-1840000000O0O0OO01-23600
goboooboobobooboooobooan
ooooooooooooooooooooao
goboboobooboboobobooboobognob
gbooobooboobooboobobooboooan
ooooooooooooooooooobooao
goooboobobooboobooboonb
goboodgbad

oooooao

01-1840 000 00ODDODOOOOOO

01-1840 000 0DODOOCOOOOOOODODORO
goboboobooboboobobooboobognob
gbooobooboobooboobobooboooan
ooooooooooooooooooobooao
obooobooboboobobDbol-1840 0
-840 0000 O0O0O0O0O0ODODOOO
oooooao

gooogooad

OO0dNpm20 0000000

Nem2O0 ODOODDODODODO0OODODOOOODOOOO
gbooobooboobooboobobooboooan
oooooao
goooboobobooboobooboonb

O

goao

O Ooo0ooooao
O
O

a
"0
g
a

Ooooooodg
Ooooooodg
Oooooood
OO0 ooooodg
Oooooooodg
Oooooooodg
Ooooooodg
Ooooooodg

O 0Ooo0ooo
O Ooogoo
O Ooogoog
O 0Oogogaog
O 0Ooo0ooo
O 0Ooogooo
I [ Y
O OooOgooog
Y Y

O

g
O
g
u

0 01-1800 01-1840 0O O 01-2360 0O O

oooooobooogogao
HATO O O F1AU0D 00000
3'ob0coooooooooaon
gobooobooooobogao
gbooobooooobogan

[N
I

[EN

o

OO0 ooooodg
Oooooooogdg
Oooooooodg
Oooooooodg
Ooooooodg
OO0 o0oooogoeoe
OO0Oo0oo0oo0ooao
O0OO0Oo0oogdg e
OoOoo0oooogod
OoOoo0oooogod
OO0oOo0oooogod

O 0Ooo0gooo
O 0Ooo0gooo
I [
O Ooogoo
Y [ Y
O 0Ooo0ooao
O 0OooOooo
O 0Ooogoo
I [ Y
o OO g o

00000000 Albrechtd O 19970 Elvi
n0 019990 00000 DO0DODOOC57B16/129SvEvD0 0 000 00O OO OPBSODO 400 O
0000000000000 0000O000O00000O00000O05mO00000000
001-2360 0000000000 [a’?P]-dUTPO 0O O O O O Riboprobe T7/SP60 O O O
DO00O0O0OO0OO0OOPromegal0 000000000000 D0OO0O0ODOOOOODOOOOOO
000000000000 1000000000000000000SG5x 10%cpm0 0000
5000000000000 /70.3M NaCl/20mM Tris-HCI(pH8.0)/5mM EDTA/10mM NaPO, (pHS.
0)/100 00000000 /1x 00O0000O0/0.5mg/ml0 O RNAD O 500550 0 0160 O O
000000000000 000O0002x S$SC/500000000000O0.1x SSCO O 65
000000000000 ONTB-200 0 Eastnan Kodakl 0O OO ODOOODOOOOOO
0000040004070 0000000000000000000000000000O0

10

20

30

40

50



(40) JP 2005-502324 A 2005.1.27

coooooooOoooooooooao

ooDo0OO0o0oo

Npm20 OO OO ODOOOOOOODOOOOoADOOBODODOOODODODDODOODOODOO
ocoooooooOOoooooOboO0oOoooOoDbOoOoooboDbODbOO0DOooDOoODODOoO0ODbDsDOoOOn
OooDO0ooooo3sooooo0d(nDO0O0OooooDoooooDoDoDooooDoooao
cooooooooooooooooooboOoOooooDOooooooOoooooDooooao
O

oooDoooo

ocooO0ooo

NPM2O O DO OO

ONPM20 000D OOOQCDODOOOOOCDOOODODODOONMZEODOOOODOOOO
ocoo0oao

Oooooo
OCoOoOOoOooONM2000000000CDOcbNAOOPCREODDOOODOODODOODODO
OCO0O0OBamHIO OO DDODOODDODDOOOOODXholOODODODODODOAHIsODODAONPM2O
OO0OD0D00OO0O0ODOO0OO0O0OO0DDOOPCROOOPET-23b(+)0NovagenD0 DO OO ODOOOOO
OCooODO0oO0ooooOO0oOooooObOO0oOoooODOoOoOooOOONM200D0DO0OOPpETOODODOO
OOD0OOONovagenD DD ODODODDODDODODOOODOODOD20000000HIsODOODODNPM
00000 o0oDOoo0oooooDU0oooooDoooooDoooo

ooo0oO0oogo
ocooOpPBSODO4D000000ODOOOOCODR20000000DODO0DODDODODODODODDODOS
mmO 0000000000 ONPM200000000000DODOCommon Antibody Diluteld Bi
oGenex 0 10200000 000CDOOO0O0OOODOOODOODOODODODOODODODODDOOD
OO0OO0000D0ODOUniversal Blocking Reagentd BiogGenexO O 01000 0D OOOOO
ocoooooooO0i10o0oooooOoOooooOoNM2000D000O00O0O0ODOOOODO
Oo0OD0O0O0O0OD0OO0O0O00OD0ODDOO0O0O0OO0ODOO0DOD0OD0ODOOODDONew FuschinO O O BioGe
nex Laboratories, Inc.0 000000 0OC0OOOOOOOOOOOOOOAO

ooo0oO0oogo

g8 oooooooboessbboooboboooboeeSO 400D ODOODOO
oooz2000o0gooeo8ssOoDboooooooooDbDi1.s0b0bOO0Ob0O0OO0oOoOoooOooDODOaO
ooooooooooooooooooboboobocoooooooobooon

gooogbad

Npm2mRNAO OO OO O OOOOOO0OONPMZOOOO0OOOBSMOOOOOODDODDOODOOO
ooooobooooooooooooboobooooonNM2b0O00CO0OO0OOOOoOOoODODOOO
oogecooboOobOOooooooevObObooooooDbDDODODbODOO0OO0OOLWKODDODOOO
ocoDOO0OecvDODOOODODODOOODOGVDOOGYBOOODDOOODODRDAOPMSGO heGO
gooobooooboobodonNM20bobbob00b0bboboobbobbogonO
ooooooooboevBOODODDODOOONPMZOOODDOOOOOOOOODDDODODOO
opO O xNPM2O DO O OO ODNACOOOOODOODODDODOOOOOOODODODDODDOOOOO
gbooobooooboobonNM20b0b0b0o0bb0bobooboboonD
ooooooobooocoooooooNkvv2b00DoooboobobocbooooooboDboao
oNPM2O0 00 D0O0COOOOO0OO0OOONMZOOOOOOODODOOOOOSSEODOODODODODRD
ooooooooobooooooooobDooOoognNM20b0O0D0D0OO0OOOoOOoOOoDDO
ooooooooocooooooooboOoOoOoOsSFOONM2O0OOOOOOOODODODOO
2 1 < A o 1 A 0 N O A B B A R A W A R WA W\ o3 2
ooooooooOoooooooos.sgooooNkw0ooooooooobooo
oooooooOoocoOose.5000O0O0ONM20D0C000000O0R0O
gobooooao
gooaoano
OONpm200000CO0OO0O0O0O0O0ONm2000000000DOODODOG

Ooooocooooooooogogoao

10

20

30

40

50



I [y |

(41)

JP 2005-502324 A 2005.1.27

ooooooooocooooooooooonNM200000O0O0COO0OO0OO0OOOODODOOO
OdNpm200000ESOCOO0O0O0O0O0DODODOOOAO

gooogano
I I e v I W ] o 4 W
gooobooboogoboooboobooboboobobobouobooboboobobno

2.2kb0 5°"Npm20 O 0 O O O PGK-hprtD OO0 0 O O O 4.6kb0O 3*Npm20 000 0O OO O MC1-
oooooobOoococoooooooooNxnpm200000D000COCO0O0O0
gboobooboobOob0ORATOODOODODODOODDODOODODDO
O0OFIAUO1-(2°-0000-2"-0000-b-D-000000C0O00O0O)-5"-0
gooMsooooEeEsocooocouooooooboescoooooooDOan
OO0DO0OO0O0OMatzukO 0199200 00 000000O0COOOO0OOCODOOO
BglllO O DNAO GeneScreen PlusO OO D OOODODODDOOOO9YOODODOO
pCROODODO300DO0OODOOOLOOODOODNAOBamHID OO O ODOO
OO0ODONpm20 OO Npm2tmlzukD OO O ODOOOOOCOOOOOODOGOO20

tkO

>
o los)
o ™~

DDDDDDD;DDDODDDDDD
'O 0 o000 oo oooooe OoOoogoo

+

/

O

Oooooo4ooooo 2POog40gooooge-

ood
ESO O
u oo
oad
go
oad
190
a oo

O o0Oood

b

O

O° Ooooogao

CROODOODOA49%p0 00010 150bp 5000000000 0OO0ODNAOPst1iO O ODO

OO0137pp0 000020000 0PCROODO0ODODODODODOODOONpm2tmlZukd O DO O
oooooooooboobooooooo2c00ooooooboOobocbooooooooboao
Oo0oo0ool100ESO0O000O00O0OODNpm2-118-81100 0000000 0OESODODOCS57B1
O0OO0O00oooOO00doooD0oO0ooo0DOoO0O0ooODODOOOoces7Bl6/129/SvEvO O
129/svEv0D 0 0O FI0DO0OODODOO

oono

O o0Oood

Doooo
ooooo
Doo0oo
ooooo
Npm20O O O O

oooooz20co0oooooos3sooooooOo4000000000

OooooobobobOoOoOo0oo0oooonoilcADD0DODDOD20000000
goATGD 100D O0DO0OO0ODO0ODOOe0DOO0ODATGHODODODOORD
uboboobooboboboobdoobooboobooboobooboodno
OD0DO0D0O0OD0OD0ODDO0OO0O0OFIODDOOODOONpm2tmlZuk/+0 0 O O O Npm2

ooooooooboooooogooooooNsk5sw2000000D0O0OO0OO0OO0OO0OooOOO

0000000000000 000000000FO00200000000000410800
A0001:2:1000000000000000000000000000000000Np
m/ 0000000000000 NMOD0O0000000000000000000
0000000000000 0D0000000000NmO0000000000000
ooooao

slsNalslals

0000

[

. AT EARTE

[ -/= +/ = By A R aF

o | 27 71 19 117

o | 27 53 33 113

| & 54 124 52 230

L3 23 54 23 100

L

Npm20 00 0000000000000 0000NmMO0000000000000000
O0D0ONMO0OO0D0000020000000000cNADDODOODOODODODODO
0000000000000 0000001000000000000000200000
O0D0O0DOO0OO0ONpm2 /" 00D00000O0DNADDOOODODOODOODODO0O0O0O0O
00000000 ONMODO0D00D0000000000NmO000000000000
0000000000000 0O00O0O0NPM20000000000000000011A0
0011000000000 00000000000000000000000011800
01100000000 0Npm2tnlZuk0 0 0000000000000 0Nm2000 000N

10

20

30

40

50



(42) JP 2005-502324 A 2005.1.27

pm2z0 000000 COOO0OOO0OO0OODODDODOOOOOO

ooooooao

gooogooad

Npm20 OO OOOOO0OOODODOOOOOOO0O

OooooooooNkwWwR OoooooooDbOoOobOOoooooboDbDaOCes7B1/6/129SvEvT
000000000000 O0ODO0O0O0ODODCS57B1/6/129SvEvO O 0 O O O O Npm2mRNA
gooooooOoocooooooobooao Ngmg_/_D oooooooobooooogoao
gboobooobooobooboooboooboboboboobobi1o0bDOoNpem20 000
Oo0oDODO0O0oO0ooOoOO0Os08DObOD0O0O0OO0ODbOOOOODOSs.S0/0000530 00000
oobDO0oOoo.97000/0000500000001200 Npm2_/_D gooooooeoan
5080 o0O0ODO0O0OoooDOoOoOo2.750/00003200000000000.43000V/

gosoocoouooooNpm200 0000000 DODDODOCOO0OO0OOOODODDOOO
ooooooooDoao

oooao

oo

OooooooQgogooQg
Oooooooogogoog

Npm2 / v 77 U7 h~ 0 ADRE

* K K D= T ANPNARETH 5

[
HoEE TR B#E | VX% | ) F AR V% —/A
R i (F# +SEM) (3 + SEM)
Lhe/- x +/- 8 51 8.5540.34" 0.9740.03""
Llwr X -/- | 1277 32 2.75+0.25" 0.4340.10""
[x P<0.001

[oxx P<0.005

[

[

ugboooboado
oooooao

Npm2O0 O OO QOO OOOOCDOO

ﬂgmg'/'D 000000 o0oDoDOo0o0DoDOoDODO0oo0oDOoDbODO0oOo0oDOooDoDOobDOoooDobDoOooad
oooooDoooad Mgmg'/'ﬂ 0o0Do0o0doDOoDoDoo0oDo0o0DoDooDoooDooDoDooDooan
O0000D0OO0111E0 D0 O 11FO O ﬂgmg'/'D 0dooooDooDoooDoooDoobooooooan
0o0o0o0bOO0oo0ooDOoDbO0oo0oDOoDoODOoDO0ooDOooDoDOoDbODOoooDOoooDoDad

oooooad

0o0oo0ooOOoooDooooboDoooooan ﬂgmg'/'D Oo0oOoooooDoooooooan
0000DbOO0o0DOOoDbOO0oo0oDO0oDbOO0oO0D0DO0oo0DD0DO0oDDbDO0oo0DoDOoDODOoDOoODoDOoOOoDOoDOoDbDOoOoODODOaOg
0o0oooDoo0ooDooDoooDoooDooDoooooan

oooooad

O0000OD0OO0O0O0OHoganOd O 19940 MatzukO O 19960 0 0O O O 0O 210 240 0 0O O O 51U0 PMSG
0o0oo0DoDoo0ooDoDoDoooDOoo0ooDOooDoooDoosiuohccO OO o0ooDoooonOad
0o0o0o0bO0o0ooDOoDbOO0oo0ooDO0oDbODO0OO0DO0Oo0DD0DO0DDbDO0Oo0oDDOoDODOoDOoODoDOoOOoODoODOoODbDOoOODnOaO
000000000 DbOD0oO0ooDo0oo0ooDobooOobooM20 00O Sigmab O O 0.3mg/mlO0 0O OO0
0o0o0o0DOOoo0oDOoDbODoOoDoDO0oo0ooDOooDOoooDOoooDoDoosOoco,DOoOoesonoooOoad
0000370 0000000000 0ODODODOD0DOO0OOODOMIeO DO SignaD 00O OODOAO
HoganO O 19940 O

oooooad

DNAOD OO OODDDDODODOOOPBSOO10O O OO10mg/mIO OO O0ODODODDO DO Hoechst 33
2580 0 004000 00000ODOO/PBSODODODOOR20000 000000 O0OPBSO20
O000dFluoromount-GO 00D ODOODOODOOOOAxioplan20 00 O O O O Carl Zeiss
Ooooooooao

Oo0Do0oo0ooo

210 2400000000000 DODODODODODO/0C0D0D0DO0O0DODDODDODOODDODOODODOGO



O

(43) JP 2005-502324 A 2005.1.27

Nng_/_D ubobobooboboobobobouobooboobobooboboooboaodan

0oed O Mng_/_D gooooooboobooobooooooooobobooboooooooboDboodn
oo MQQZ_/_D I e o o o o oY 22
/00000010000 0200000000000000000000060012A012
pobO20 000000000 DbOO0OO0DO0ODbLDO0OO0ODbDO0ODbOO0OO0DbDO0ODb0DDODbDODO0220D 0000
ooooooobobDoboooi12s0000000012c00000000 ﬂng_/_D gooagao

0000000000000 0040000000000000000C0COCC120000
D000O0NM /" 0000000000000000000000000000
000000
0000
U BRI ko CHIHE NI F O L F n g
Eiﬁfi%i@ TR E: 11k O 17 1E 2 ¥ L
# (F ) + SEM) () + SEM) (¥ +SEM ; %)
"y A A 7 14.4+3.8 8.6+1.4 7.342.1° " (50.5%)
[ Npm2® 21 |12.6+2.1 6.940.9 7.141.3" (56.3%)
fNpm2™” [15 [15.7+3.9 7.041.7 1.340.4°7(8.3%)
N EXY VNS LAR, LT
L p<o.001
L
0000000
000000

01-1800 0 O OO DOO1-1800 0000 OO
ZAP-expressO O OO OcDNAODDDODODOOOOOOOODDODDOOOOODOO1-180 cDNAO O

a
u
O
a

OO00o0o0AD00O00D0DDOODODOO01-180 cDNAO O 1 3kbD O O OO DDDO?26000
oogopolliesooocoooooooooboooboooooobobDbODObODbOo1-180 cDNAO
00000016000 cDNAO OO DO DD OESTO AUO4429040 0000 0DODOOO0C O cDNA
O00000ESTOAUO0231530 0 0 0 00000 DODODOO0O0ODO0OO0OO0OESTODOOOODODDOO!

-180 cDNA ORFO O OO DDOOODOCDODOOODOS3100000000ODOA40KDaD O OO DO

g
a

gooobooboogoboooboobooboboobobobouobooboboobobno
OoooobooODODOoOO0OO0oO0oO0oo0on0os33g3s00ononoooDOOnO001od Lys-Arg-Pr

0-His-Arg-GIn-Asp-Leu-Cys-Gly-Arg-Cys-Lys-Asp-Lys-Arg-Leu-Serd O O O 0O O 01-180

a
u
O
a

gobooobooboooboobooboobooboboobao

gooaoano

gool-1soo 000000 OoOoOoOODODOOOCOOOI129svEVO D DO DODDODOOOOO
OlIfFix 1NNOOOOQODODODODOOQOODODOODO01-180 cDNA DO ODODDODOODODOOODO

l2000000ANDO0O0OCDODOOODOODODODODODOOSODOOODODOOODODOO

O

oo oooooooQgogoo-g

gooobooboogoboooboobooboboobobobouobooboboobobno
ooooooobooocoooooooobooboooobo2b0e000DbOD0OOO0OOOOOODON
oooooooDoOoDbDNADDDOOOLI-1800 000300000 OOOODODODDODOCOOO
01-180 cONADl O8O DO OO ODOOODODOODODODOODOODODOOODOODODO
uod oogol-1so0O0OCO0OO0O0OoOoooOOODODOOCOO0OOOODODbODODDODObODOO
o-000co0O0O00oooooRT-PCREODO0O0O0OOODOOOOOOOOODOGDOD
OoooooooDOoOOoOO0oo0oOooospggcecs700DooooOobOcebNADDDOOO
ooooooobooOoooooooboboDbOO0ODO0ol-180 cONAOD O O ODODOODOODO
goboooboobobOocbNAODDOODDODOODODOODOODOODDODOO
OIFix NNOOOoOooQoOODOoOooooOoooooooooooooooooo
O04dBAClI29SVJO O 0O0DODODODOOOOOODOZ20001-1800000CO0O0OO
gpcROODODODOODODODOODOOOBACODODODIDODODODOODODOSB
Iicoooooooooooboooooobbo0ooooo-oco0oDoooooboOoooo
0ol-180001-1800 0 000000 O040000O0DODO3LOODOOOOOOOOO

Oo0ooooggoao
OOoooooogd
Ooooooood

10

20

30

40

50



(44) JP 2005-502324 A 2005.1.27

00000000000 140001500000000000-000000000D00OGT-
AGCOOD0DO0O0DQODOD-000000D0DU0OO0DO0DODDODO0DOODODOOoOI-180D00O00ODOO
0o0ooooooDoDoooO0ooooooDi1g3ntb 000000000 oDooDoODoDOoOOO
0000000000 oooODoOD0Do0ooDDOoDoDoooODDoODOoDO0oDoDOoD200000000
00o0o0ooo0oooDoDoooOo2000001-1800 0000000 O0OOO0O0DO0ODDDDODOOOO
0030004000 00000000000 010000001100000001200
OooDo0oooo

O00o0ogao

ooos0000

O000O0DO0OO0D0O0ODOODODORDT310 McCarthyd 0O 19970 O Resaerch GeneticsO O O
00000000000 oDoDOo0o0o0oo0Do0Do0DO0o0o0DDoDo0Do0Doo0o0Do0Do0DO0oo0DoDoDOoDoOoOoao
O0000012a000000000000CDOO0DODOODODODOOODODOOOOOo1-1800
00000000 o0oo0ooooDo0oo0oo0ooo0oo0Do0o0ooooDo0DoDoo0ooDo0o0oo0ooDoDoDoOooOoao
000000 o0oDoo0ooooDoDo0Do0ooDoDooooDooDOoO3*0o0o0Do0Do0o0oDoDo0oo0ooan
OO00O0O0O00OD0OO0OOMakalowskid O O Boguski 19980 0 01-1800 0 000 OO0 ODOO
0000000200 5"-CTAGAAAAGGGGACTGTAGTCACT-3"0 0 0D D OO ODODOOOOO?2105"

-TGCATCTCCCACACAAGTCTTGCC-3"O0 0 0 D0 OdOdOOol-1800 00O ODODODDOOOOO
O 0O 0220 5"-CTAGAAAAGGGGACTATAGGCACC-3"0 0 0 000D DDOOODOOO?230 5°-TGCATCT
CTCACACAAGTGTTGCT-3"0 D0 0 000D O0O0O02000000000ODOOOOA2300000
ODNAO O O 129000 DNAD DO OO OPCRODOOUUOImIO O OO ODNAO 1.25U0 Taq plati
num DNAO OO DO OOOGibco, ODODDO0DODODODDODODOODODOODODDODDOOO.25mM dNTP
OOd1.5mM MgCl,01x PCRODOD OO ODOOOMAmMOIO OO OODODODOOCOOOOIKIODDOAO
004004000000 DODDOOCDOOU0OO3WOODDOODODOOCYY4O U400 D 600 O 300
072003000 0000000720070 000000000

oogoogoao

gol-1sg0 0 pOooODbODbOOOOOOol-180DODOOOOODODODUOODDODDODDDODODOOOOTS
10000000000 DODO0oO0oOoooOoOoDOogdDNAlOODODODOOPCROODDODODODODOO
000000000 DOO0OO0DODOO0ODOO0OD0OORDOAOOAOJackson Laboratory Mouse Radia
tion Hybrid Mapper ServerU D D DODOOOOOOOODDOOOOOOSOO0DOOOOO

OCoO0ODO0O0O0oO0D0OO0O0Ool-18000000C0O2000000D5BuUc480 O 0O TxkO O O 40cMmO
Oo0O000o01-1800000DDO0O0O0DODODODODODODDO0ODODOTecO DSMIt3560 O O 41cM
oboogobile00D0DbO0OO0ODO0ODO4pl2000000000D0O0ODOOO

ugboooboado

oooooao

ooooooobDboOol-1800 00O

g1-1800 00O O0OO0ODOOOOODODOOODODOODOOODOOODODOOOOI[a -8
SjUTPO OO O OCOOO0OOOO0ODODDODOOOOOUORIiIboprobe T7/T30000O0OOOOO
gbO0OPromegal DO ODODOODOODODOOOODOOOOOOODODOODODODOODOGODGO
OO0 O AlbrechtD 019970 00 0O Elvin0 01999A0 000000000 0O0O0ODO0O0O0OO
a

oooooano
ooooooooboooooogoooooobooboooooooooboboooooooool
-0 bOboOoOoOOoO0oU0oOooooboboboOobooooooobDbol-180ODbODDOOOOO
oooooooooobooooooooooboobooooooobooDboobooooooooao
oocdf900O0OOOO0OO0OO0O0O0O0oOoODODOOO0OU0DO0QoOooOooOoDDbDDOobOOoDUOoOoOooooaD
ooooooobooobool-1sou 0 ooooObOOOOOoO0oOoOoooOobODiIsnd

ooooooao

oooooao

01-1800 O O
ooooooooooooooooooboboooooooobobobooooooooao

10

20

30

40

50



(45) JP 2005-502324 A 2005.1.27

OCoOO0O0O0O0OO0OD0OO0OO0O0oOo0DODO0OO0OOO0OOmMNAOODODDODOOOGDRF-9(-/-)0O0O0DOOOO
oogilsgol-1so0 b ooouooooooODOoOOooooooooan

gooogooad
oooooooooobooooooooooboobooooooobooDboobooooooooao
ooooooooDooOoO0oO0ogoooooobooboo0o0oOoooooDDOoOOGdbF-9(-/-)bD OO
oooooool-1so D boooooObOOOcOOool-180DOOOOODOOOOODOOLI-1
go 0 o0oOD0OO0O0DoODbOO0O0ooobODbDDbO000D0ODO00Oo01-1800000D00O0OGDF-9(-7-)
gboooboobobooboobobool-1sobooboboobOooboboobao
goboodgbad

ooooooao

gooogooad

01-1800 0 OO O DO

gol-18o0 0D bO0ObOO0OObOO0OODbOObOOODbOObOOoOl-180OIIDODODbOODODLOODOO
gobooogoboaoan

oooooao

00000O0oo01-1800 0 0 00 000D0D0D0OCDNAOPCROD DD DO ODOODODDODDODODOO
OO00O0OBamHIO O ODODODODDODDODDODODOODDODOXholOODODDODODODOODODOAOPCRO DO O PpPET-
23b(+)0ONovagen0 0 O OO DOODOODODOHIsODDODDOOO1-1800 000000 OO0OODOOO
00o0ooo0o0DDoDoOoO0oO00o0oo0o0DoDoDoDOO0O0OOOol-18000 0 0 O O pET System M
anualO NovagenO 0000 O0O0OO0ODO0DOOOCDODOODO2000000000HIsODODOOOL
1800 0000000000 0DDDODOO0DO0O0O0O0O0DDODOOOD

Oo0D0oO0ooao

OoOoOpPBSOD 04000 000D ODOOOCOD20000000D0DO00O0O0OODDODODOODODOOS
mmOODO0OO0OO0O0O0O000D0DO01-1800 00000000 OOOCommon Antibody Diluteld Bi
oGenex 0 1020000 0 0000000 0O0DODDODO0DOODODODOODODOODOODDODOOODO
O000O0ODOO0O0ODOODUniversal Blocking Reagentd BiogGenexO O O 10000 O DO OO
0000000000010 000000000D00ONmM20000000OD0O0OOO0ODOO
000000000000 D0DO0D0D00OO0DO0DO0DO0OO0ODOO0DOO0DODAONew FuschinODOOB
ioGenex Laboratories, Inc.0 000000000 DOOOOOOOOODODODO

gooooad
g00000000OO0CO0OO0OO0OOol-1800O00C0OO0OO0OOODOZ2000C000000O01-180000
goooboobobooboboobobooobooboboobooboooboboDbDao
goboodgbad

ooooooao

gooogooad

0l1-1800 000 O0DODOOOOOO

gl-18o0 0O bOUoOobOO0OObOO0OO0ODbO0OOb0DbDO0ODbDO0OO0ObDO0ODbOODO0ODbOoODDOoDbOO0ODbDObO
oooobowvyooooooooooooooooooooooobooOool-18000O0DODODOAO
ooooooooooesocooooooOOOOOol-1800O0D0OO0OC0COOOOOOODOODODOO
oooobooboobooobooooboobobooboboooboboboboobodnb
ooooooooboool-1souoooooooooooan

ooooooao

gooogooad

ol1-1800 00 O0O0OOOOCOOOOOODODODORO

ooooooooDool-1s00 000 0O0DODOCOOOO0OOODDODODDODOOCS7B1/6/129/VEY
ocooDO0oooooOO0oO0oOoooODoDO0O0oOoOoODOOOecesrBl/6/129/SvEvOD 0 000 DO O 01-180

MNAO 0000000000000 O00O000O0001-180/" 000000000000
gboooboobobooboobobooboboogol-1soDbooobooboOoOoDbDO
coososooooooooboooovr.lo/000bO0O0O0oODODDODO0ODOoOoDYOoOOO
0005080000000 0001-180/ 000000000000 70000000001

10

20

30

40

50



(46) JP 2005-502324 A 2005.1.27

-jgoo0booocoooOooooboobOobOoboooOooooboboobocbooooooboboDbOOn
oooooao
oooag

01-180~< U XA DM

[

[

[ & Ty — P L T O T

[ F M VAR (M / HE ) gt +/- -/~
[ (/0 %)

[ +/- +/- 7.1 1(119/114) 53(23%) 121 (52%) 59(25%)
E +/- -/- 8.8 0.94(103/109) 0 111(52%) 101(48%)
[

(| =/ | +/-6 LXK 0

[ 3

[

O

oDoooooo

0oo0o0oo

01-1800 0 00 DODODOOADO
01-180"/°001-180"/" 00000000000 O0DOOOOOOODOOOOOOOOO0O
oood OooooooooooDao

000000000000 O0D0001-1807°001-180"/" 00000000
gobooobooobogobooogoboobooboooboboboboobodnb
ooooooooocoooooooobooobooooooobob22000¢08
200 0000000001-180/ 0 00000200000000000
sggoooo40000D0D00000O0O0O0DODDOODOD2000002000
0000000030 00004000000000000001-180"7"0
0000O00000001-180/" 0000000000000 O00O0OO
gboooobaoaoanb

oo oooooooQgogoo-g
oo ooooooogogoog
OO0 oooooogogog
OO0 oooDooogogogoao
Ooo0ooooooOgod
OooooooogogoQg
Oooooooogdg

O01-180FERELHRK~ T ADA LV ERTOREA

[

[ 01-180+/-(n=8) 01-180-/-(n=13)

: GHD T | o~afifl | >4l | RIEA T |2~amfd | >4

[ (Dp1) (D2) (D3) (Dp1) (D2) (D3)

[qZ;[‘{j 31.63 28.25 23.63 34.31 7.15 0.00

[SD% 13.51 11.70 13.60 14.84 5.44 0.00

[ | SEM 83.30 74.70 20.83 0.00

: 4,78 4.14 4.81 4.12 1.51 0

L

Ooo0O0oooao

Ooo0oo0oooao

Ooo0o0oooooonoano
goooooooooooooooooogoooouooooooooobooooogooOgoo
goooooooooooooooooooooooooooooo0aoodnooao
Ooo0O0oooao

O000001-1800 00 01-2360 0 001-1840 0 0 0 0000O0O0CO0CO0ODNAODO O GAL4O D
NAOOOQOOQOOoOOoOUououoooooooooooooooooototooboooooodoaooao
godooooooooooo0obooo0obooooootoooooooboooboooooonooan



(47) JP 2005-502324 A 2005.1.27

ooooooobooooooooooooDbDecAL40 DD DO DbOOOOOoOoOooooDoDOaO
oooooooobooooooooooobobooooooooobooooooOoOooOoool-180
0o01-1840 0 0 01-2360 00 0000DOD0OOC0O0O0O0OO0O0ODODODOOOOODODOGAL4D O
OooooGAL4 DNAOD O O DO ODOODODDOOOOOOOOOODODDODOOOOOoooooDao
gboboobooboboobo0obobooboobobol-180001-2360 0 0O 01-1840 00 0O
oooooooooooooooooooboobooooooooDeGAL4D D DO DODODODOO
oooooooooooooooooobooboooooooooDoao

gooogbad
ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao
gbooobooboobooboobooboobooobooboboobooboooboobooboao
oooooooooobooooooooooboobooooooobooDboobooooooooao
goooboooboboobobooboboobooboboobobooboboDbDao
ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
oooooooooobooooooooooboobooooooooboboobooooooooao
goooboobobooboboobobooobooboboobooboooboboDbDao
ugboobooboboobooobobooboobooboooboaobn

oooooao

gooogooad
oooooooooobooooooooooboobooooooobooDboobooooooooao
goooboooboboobobooboboobooboboobobooboboDbDao
a

Albrecht, U.0O O (1997) O Molecular and Cellular Methods in Developmental Toxicol
ogyd O G.P. Daston0 0 OO O OO OODODDODOCRC PressO O 230 480 .

Burglin, 7.0 O (1987) Genes Dev 1, 97-107.

Carabatsos M.O O (1998) Dev. Biol. 203, 373-384.

Chan, W.Y.O O (1989) Biochemistry 28, 1033-9.

Channing, C.P.0O (1970) Recent Prog. Horm. Res. 26, 589-622.
Cotten, M.O O (1986) Biochemistry 25, 5063-5069.

Crevel, G.O O (1997) J Struct Biol 118, 9-22.

Dilworth, S.0O O (1987) Cell 51, 1009-1018.

Dimitrov, S.O O O Wolffe, A. (1996) EMBO Journal 15, 5897-5906.
Dingwall, C.O O EMBO J 6, 69-74.

Dong, J.O , (1996) Nature 383, 531-535.

Dube, J.L.O O (1998) Molecular Endocrinology 12, 1809-1817.
Earnshaw, W.O O (1980) Cell 21, 373-383.

ElI-Fouly, M.A.0O O 1970. Endocrinology 87, 288-293.

Elvin, J.A.0 O O Matzuk, M. M. (1998) Reviews of Reproduction 3, 183-195.
Elvin, J.A.0O O (1999) Mol Endocrinol 13, 1018-34.

Elvin, J.A.0O O (2000) Mol Cell Endocrinol 159, 1-5.

Elvin, J.A.0O O 1999B. Mol. Endocrinol. 13, 1035-1048.

Elvin, J.A.0O O 2000. Proc. Natl. Acad. Sci. USA, 97:10288-10293.

Hogan, B.O O (1994)0 Manipulating the mouse embryo-a laboratory manualO .
Howell CYO O Cell 104:829-38.

Ito, T., TylerO O (1996) J Biol Chem 271, 25041-8.

Iwata, K.O O (1999) Int J Biol Macromol 26, 95-101.

Krohne, 6.0 O O Franke, W. (1980a) Proc Natl Acad Sci 77, 1034-1038.
Kumar, T. (1994) Human Rep 9, 578-585.

Kumar, T.R.O O (1997) Nature Genetics 15, 201-204.

Laskey, R.O O (1993) Philos Trans R Soc Lond B Biol Sci 339, 263-269.



(48) JP 2005-502324 A 2005.1.27

Leno, G.0O O (1996) J Biol Chem 271, 7253-7256.

MacArthur, C.A.0O O O Shackleford, G. (1997a) Genomics 42, 137-40.

Maeda YO O Zygote 6:39-45

Maeda, Y.O O (1998) Zygote 6, 39-45.

Mahmoudi, M.O O O Lin, V.K. (1989) Biotechniques 7, 331-332.

MatzukO O (1992) Nature 360, 313-319.

Matzuk, M.M.O O (1995) Nature 374, 356-360.

Matzuk, M_M.O O (1996) Recent Prog Horm Res 51, 123-54.

McGrath, S.A.0O O (1995) Molecular Endocrinology 9, 131-136.

McLay, D.0O O O Clarke, H. (1997) Dev Biol 186, 73-84. 10
Meric, F., MatsumotoO O (1997) J Biol Chem 272, 12840-12846.

Mills, A.O O (1980) J Mol Biol 139, 561-568.

Nishimori, K.O O O Matzuk, M_M. (1996) Reviews of Reproduction 1, 203-212.
Ohsumi, K.O O O Katagiri, C. (1991) Dev Biol 148, 295-305.

Pedersen, T.O O O Peters, H. (1968) Journal of Reproduction and Fertility 17, 55
5-557.

Perreault, S. (1992) Mutat Res 296, 43-55.

Philpott, A.O O O Leno, G. (1992) Cell 69, 759-767.

Philpott, A.O O (1991) Cell 65, 569-578.

Robbins, J.0O O (1991) Cell 64, 615-623. 20
Schmidt-Zachmann, M.S.O O O Franke, W.W. (1988) Chromosoma 96, 417-26.

Sealy, L.O , Biochemistry 25, 3064-3072.

Senapathy, P.0O O Methods Enzymol 183, 252-278.

Service, R. (1996) Science 272, 1258.

Tong ZBO , Nat Genet 26:267-8.

Vancurova, 1.0 0O (1995) J Cell Sci 108, 779-787.

Vanderhyden, B.C.0O O (1993) Endocrinology 133, 423-426.

Zuccotti MO O J Endocrinol Invest 23:623-9.

goooobooognnb

gooooad 30
ooooooboboOooooooooooboobooooOon0on0ol-180001-1840 0O 0O 01-236
goboooboobDO0ODbORNAODODDODODOODDODOODODOODDODODODODDODOODGODGD
coooooooooooobooooooooooov, ODOogwr, oboog-/-, Gdfo0
oooooobi1ssgoonoz28sgu0oooORNADOODODODDODOOOCOOOOOOODDODDOOOGO
OO00o0oo00D0ODDDO18S rRNA cONAOD O O OO DODDDODOOOOOOBr, ODOLu, OO He,

ocooOst, OOSp, OOOLI, OOOSI, OO0OKi, O00O0OTe, ODO0OUt, OOO

goooboooboboobobooboboobooboboobobooboboDbDao

00 001-1800 0O 2A0 2BO 0O 01-1840 0O 2CO 200 0 O O 01-2360 O 2E02FO0 00O O 0O O
I I I A I 6 O A . Y W A
gbooz2e0000000000000028020002F,0000000000000000 40
ugboobdooboboobobooboobooobooboboobooboouobooboboao
oooooooobooooooooooobooooooooao
ooooooooboooboooool-36 0000000 OoOODODDODOOODOOOOooODODOO

0O 001-2360 0 0Npm2 cDNAODO OO OOOOOOODODDODOOOOOOOODODODDODOODGOD
oboooboo0obDobo0ooDboOool-236 MRNAOD D OO DODODDO3ADODDODODOODODS

pbodobooobooboooboooboobooboobooobooobooboooboooboondan
Oo0OD0O0O0o0OD0OO0O0O0ooODODO0OO0O0OD03 0000000000 0ODODDO3kOO0ODOOODn
gboooboobobb0anD0bO0O0bOO0OO0OODODOODODOO

OO0DO0O0ONpm2 cDNAO OO O OO DODONpm2 cDNAO O O 984bp0 0 0 00 0O DO O cDNAD DO O
Oo00D0000OD0OO00O00OD0OD0O0O0D0D020000000001-23600000749p0 00 50



(49) JP 2005-502324 A 2005.1.27

oooooooooNm200000000CCOO0OO0O0OO0O0ODODODDODOOOOOOOODODODOO
OCoO0OD0O0OO0OO0OD0OO0OO0O0O0OD0ODD0OO0OO0OO0O0Oe621bp0O OO OS5"UTRODOO3WTRODOOODODOODO
OOO0O0OO15bpO O D0O205bp0 00 00C0ACDODDOO0OOOODODOOODODOGDODAOR?236-10 Npm2
OCOoOO0OO0OOO0OOcDNAOODOODOOODODOODODODODOR236-30CGdFO OO0 OO0O0OD0OC
DNAOOOODODODDOOOOOOOO0ODODODR?236-3000A00DODO0OO0OO9G4bpO0O OO OO0
263-10 0 O AO OO ODOO979%p0 005000 4bpd 300 0O 1bp0 OO

m

DDDDDDDDDDDDDF’DDDDDDDDDDDD

O

oooooobOoocooooobooiobooc0o0oooobobeobbObDbODOOOOO

UNPM20 00D DO OOOOOODODODODOONCBI blastD OO OO OO OMegalignD O

O

Ooooooooooood~yMNOogoooooogo

ad oooo0OmbO0OOO0OOChODOODOOOODODOOOONM2000D0O00O0
gooooobooocooooooobbooboboooooobobDboooo
gboboobobooboooboboobooboobooobooboooboooboao
ooooooooocooooooooboboobobooooooboboDbooboo
Nnockzo ogoooooooboooboocOopkKCOODODOOODOOOODO

pKCOOOOOOODDODODOODOOoooooooOooooooooooao

oooooobooobooog

g o OONpm20 00000 0OO6ADDDODOOIL129/SvEVO 0D DDOOOOOO

20000000COO0O0O0O0O0O0DODOCODOR236-13000236-14000000O00O00ON

O o oOoogao
O 0Oo0Oo0ooao
OO0Ooo0oo0oooao
Oooooooodg
Ooooooodg
Ooooooodg

goooooooooooooooooboobooooooooboobooboooooooao

OD0DO0O0O00CD0ODO00O0OD0OD0OD0O?236-13000000019.0kb00OD0O0O236-1400 00
21.0kbD0 0D O0O0O0OCDODOOODOO37kb00CDODOOOOODOOONm200 009
OO0O0O0OooooDDOe.9%b XbalOXODOOOODODDODOOODOOOOOODODO

gooboooboooboooooboos, BamHlOD OBO , ODOODOODODOOOOOOO

OBamH1IO ONO , OO OOOOOO0ODODOOGONotIOOGBOOONpm20 00000
0

oooooooNpm20 000000000000 D0D0COO0OO0O0O0O0O06OO0OO
Npm2 cONAOD O O OO OODDODOOOOOS" 000300000 oooboboboooboodd

goooooobooboogoboobobooobooobooobooboobooboooban
ooooooooboooooooooooboooooOosebobooooooTOaO

g0 000cO00DO3WTRDDOODOODODOCODODOceDNADDODODOO

OooooooboDbDboOceDNAOD OO ODODO1-2360 00000000 O0O0O00OO0OO

OOoo0ooooaog

O

o R |

Oo0oooooONem20 000000000000 1140000000000O Jackson Labora
toryO T30 000 00O0O0O0ODOODOOCOOOOO0OOODODDODOOOOOOOODODODOORO

ocooOO0oooooOO0oooooODOoO0OoooOoDbDOoOoooDbODbOO0DO0oo0DOoODbDDO0OO0OO0OEo00)y oo
obooobooboboobooboob14000O0OMITOODODO0ODODOODOOOOODODODOONpm
20 0 0O O D14mMit2030 DI4Mit320 00 00000000 ODOOOODODOODOODODODOO

gbooboobobooboobooboogobonNm200 0000000000140 000
000000 Jackson Laboratoryd T310 0000 O0OO0ODOOOOOCDOOOOOODOO
oooooooooobooooooooooboobooooooooboboobooooooooao
goooboobobooboboobobooobooboboobooboooboboDbDao
ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao
oboooboobooboobooboobooboobooboboooboobooboao
UooooooObDoOoOO0oO0ooooooNpem2 mRNAODOOONPMZOOOOODODODOOOOOOO
1-2360 O ONpm2 cDNAOD D OODODOOOODODOODDODOODODOODDODODOODOODOO

ooooooooDDoOol-236 mRNAOD O O OO ODODOADDODODOOOODDODOOSBOOO
oo 0oouooooobooOODOOOoUoOooooOoobOoODOooOooOoOoooNM20OOOn
oos0000000oo0ooobooboboo0o0ooooooooOooeD0O0D0ODDDOODOODONhNCCOD O
CoOoOoOoooevBODODDODOODODONPM2000000000D00000D0OD0OOD0ODLHD KCG
ooooooooOooooogoonNM2b00 000000 bODODODOOOOOOOoOODODDOO

10

20

30

40

50



OdoeEd 0 0ODOONPM20 O OO
ooooonNeM20 000000
oboooboboooboooboag
oo20000096000080
gboooboboooboooboao
uobooobooooboooboad
o3s0oo0oo0oooono400000
rt0 0 OMCLl-tkD O OO QOQOGO
ugbooboboooboonbd
oooooobobooooogao

OooooooogoOoogoao
OoooooogQoogoog

(50)

g
od
g o
9HO
guo
g o
oad
goad

O0Ooo0oood
o 0O000o0goQo
O Ooo0ooooao
O O0Oo0ooooao

Ooooooodg

O
O
O
O
O
O
O
O
B,
O

OoOoo0oodao
O0Oo0ooao
O0Ooo0ooooao

O

O

JP 2005-502324 A 2005.1.27

O0Ooo0oooao
O0Ooo0oooaog

0

O

ooogogao
gooaoan
ooad

goooano

ijgboobooboobooobooboobogadab

0 9FO NPM20O
0O 0 0O NPM2O

Npm20O 0O O O

1A 0000200000

oooogao
30000

0 O O PGK-hp
oooooo

BamH1O Bg, BgllIO P, PstlO O O O 10BO Npm2*’~
000000000 ODNADODDODOOODOOOOOD

NAO BglIIOODODOOOQOO3"0000CDO0OO0OOO0DOYY.5kb0D00O0000O0OO0ODOG10.3kbO
ooooooboDbDOoOO0Oi10CODNADPstlID DD DO ODOODODODDODO20O000C000004

.5kb0O

goooobooooboao

goboooboonboad Ngm2+/_D g o Nme_/_D gbooboobooboobooboo0ogbIi11A

O

O Ooogooao

Oooooooo0oooooogogoooao
O ©o

I - N S Y Y Y Y

OooooogQgoao
Oo0Doooogogdg

oad

1300 O O 13FO

oono

1
[
O ©o
o
O O

O Oooooooooao
Owooooogoooogoao
Oo°c OO0 ooOogoooogao

infomatics ServerQd

11p0 00000 o0obOONpm20000000600000O0O0COCO0OOOOOODOODODAO
0g000di11A0 00O 0 11co N9m2+/'D goo0oobi1is0d 00 0O 1100 NQmZ'/'D googao
11E011FO0 120000 000000C 000110000 NQmZ_/_D ugbol1lir0 0 g o

ODbDO0O0OPASODODOODOOOOODO/CODO0O0ODODDOOOODODODODOODOO
oocLoooobooooogd
oad Mgmg_/_ﬂ oooooooooooooooooooobooooooooooao

pNADO O ODOoGoOoobooboboobgobobgobooboboogoboobodnno

0200 000480000000000D0D000000000O0DO0O0DO12A012CcO000
oooooooboboooooooez2d0bb0O0020000000000002000
goboobo400 000000000000 12B0 1200 Mgmg'/'ﬂ gooooooan

oooooooboobocoouoooooobooboobo480000o0boDbD400ODDOOOOO

NQmZ_/_D gooooooboobooobooooooooobobooboooooooboDboodn

ogooad

OO0 ooooogogdg
OooooooogoQgodg
Oooooooodg
Oooooooodg
Oooooooogod
OOoooooogod
OO0Ooo0ooO0oo0ooao

gol-1800 0000
0OO00ggoil-1800
ooooooooao
goooobooan
goooagoboaoan
01-1800 01-1800
0O000o1-1800
oooooooao
gooobooan
gooobooboad

g
u
O
g
O
g

Ooo0oogooogogood

OoooDOOooodgogood

01-1800 O O O PMSGO

OOo0oooooooodg

00 13CO 13F0 0 O
0ooo0o0o0ooood
3a0 0000000
000000 GdfId
0ooo0o0ooood

O0Ooo0ooo0oao
OOoo0oo0ooao

ooooooao
01-1800 0 O O
gooogboaao
0o ogoil-1800
goboobogoao
ugbooogboaoado

O
g
t
O
g
u

13A0 O O 13B
googobad
gbooonboad
oooooao
googbao
01-1800 O O

13A0 13CO0 0010000000000 00O0OaDi13BO
O00ooo0oo0b0ODbDD0ODO0OO0O0O0113E000113F0 0 13CO 0O
gi13p00coooooooooooboooooooaon
0110 0 0O 0 01-1800 0O
ooooooooooao
ooooooooooao
ooooooooobooao
ooooooooooao
BO BamHIO SO Salld XO
01-1800 0 0 OO DODOADO

gboooboobi12z00 00001
gboooboobooboogobad
ooooooboobooooogoao
oooobobooobooDbDao
00000o01-180psd 01-1800
XholO
gobooobooooboobog-o
ooooooooboz200000000000000DO00O
ooooboooboobobogobooboobogobobooboog
gbooobooboobaooanb

gol-1s0000bDAD0D0DDOOOOOOOOBOOOODODODOOOOOOOGO

O0o0ooooobobDeMODOOOOOODODODOSO00D0D0OO0OD0OD0OO Jackson Laborator

ugboobooooobooboaoado

oool-1so00oooOOO0OO0OO0OooooOobobOOOO0oO0oO0oOooobo1ooooobODbOao

20

30

40

50



uon
ogagad
oon
oogagd
oono

O

OoOoooooao
OOoo0ooooao

O

OoOoo0oOooood
OoOoo0oogoood

[TRRY]
(Lm) AQ

(51) JP 2005-502324 A 2005.1.27

ODoODO0D0O0OO0OO0ODO0OO0OO0OO0OPGK-hprtd OOMCIL-tkOOODOOODODOO
ooooooobobOoOoool-180 mMRNAOD O O ODDODDOODOOOOOO

oooooooobol-1sonooobo0bOol-1800 00 0booOODOOOOOOOan

4
O
oooogol-1so0D OO0 ODO0OOOOOOOD
O
0

gobomiHcooooouoboobDobooDbool-1800D 000 0OD0OODOODOOOZ20AD
2000 0 00 0D0O0O000CO2ECD20FOGdFO0 00D O0OOODOOODO20bO00O0DOOO
0l1-1800 0D ODO0ODOOOCOCOO0OOO0OOODODODDOOOOO

DOoooooOoo
DOooo0o0OD0Oo
001-1900 0 O O
21B0 01-180"7"O
DOooo0o0D0Ooo
DOoooooOoo
00 001-1800 O
DOoooooOoo

188
| —28S
—188
| —288
—188

01-180
01-184

188
01-236

Ooooooogd
O O0Oo0ooooao
OOoo0Ogoogoo
O 0Ooo0oooOoao

188

O

O

O

O

u
O
a
O
g
a

gbooobobool-1so000boobooboOoonn
0D0000O021A001-180"/" 00000000000
oooooooowie00bDDOOOCOOOOOROaS30
oooooooboboboobooooool-18000 0 00OO
2000000000000
gool-18o0boobobooobooboobognn
go1.30 00000000

ooogao

01-184  01-180

01-236

10



JP 2005-502324 A 2005.1.27

(52)

ugooad

good

c—or 9ge-

Lo

oooogao

oooao

d80s2 6406T
dgz6 §~<uod<r  dave 8AA4T
IS0 L o<k daiy LAnGT
dhggL 9<o4 <) dEZSL 9AnGT
@iyl S<oN<y  dave GrrgT
age y~od<r davil yan6eT
dbg6  £xoN<k day9L  €4neT
daveEl Taod<s  dA¥9L  ZarngT
Jgere  L<od dasy LAngT
68 ,.9 S v € 2 !
xEWH/ owv 8 X
/ ax
T T T TT 1 #1-9¢2
(N 8 X gX (N) J
¢1-9¢Z, 17 T T T T T 1
(NJg x X X dg (a) (a (N)

TNANY

L[ zwdNx
Bm wdNw
Aflg

y - cwdNx

M o v of] oA
m‘mmwmw
i v VEL ¥ Bl
% d e d
] 1 TwdNw

5554 s owany

3 ZwdNx
)3 wdNw
%5 TNNY

W

6t 48 dd v _._».,Nsmz,.
or a @R m_»NEze
or OBl O H N A TIdNY



(53) JP 2005-502324 A 2005.1.27

googad goooano
< 2 ANpm23R {5 F A5
ag atoat titaacagaggaccagaty
¢t 1} vdvgggm B {ela ECLTEC
ccaggatictt: gcclgergtgggaagetgacectiagatggage
B* ,8' _8' E‘ _8‘ E 8‘ 24 _g* cctgaaGCCATATTGAGGACCTGCAGTAGAGGTGGAACCCATGACTGG
n oo n~ g < 2 : CAGCGCAgtaagcettgageagg...s  + o v 1= 343bp
XSS LELEg ..ctitgeattactcagA ACACAGTGATAACAGCTGAGCTCCAAGCA
™~ — AGGACCCAGGACCTTGCCTCACCACAGACATAATCTTTCCCCACAACA
CCTCCACCAAGCCGCCCTGTAAATCGAC  ATG AGT CGC CAC AGC
1 M 8§ R H §
o ACC AGC AGC GTG ACC GAA ACC ACA GCA AAA AAC ATG
6 T S S v T E T T A K N M
< M0
«© A H NN oS w
AANAANNADNAN CTC TGG Ggtaagggetaagget... <>to¥2 = 134bp
ooObOpgooaao i8 L W
R R N SRR I &
~ AN AN NN ...gtettegetgtgeagGT AGT GAA CTC AAT CAG GAA AAG
© FNYYYNNNYYY 20 G S E L N Q E K
CAG ACT TGC ACC TTT AGA GGC CAA TGC GAG AAG AAG
28 Q T C T F R G Q C E K K
0
GAC AGC TGT AAA CTC TTG CTC AGC ACGgtgggtgtctcee
40 D N (84 K L L L N T
ol vty 3 = 92 g
E%E%E&E%E—Q © aa f4vraY3 92bp catcacctttcicagATC
N~ H WS>~ o
A RS R
TGC CTG GGG GAG AAA GCC AAA GAG GAG GTG AAC CGT
© 50 ¢ L G E K A X E E V N R
o~
GTG GAA GTC CTC TCC CAG GAA GGC AGA AAA CCACCA
m 62 vV E vV L s Q E G R XK P P
=
S P ATC ACT ATT GCT ACG CTG AAG GCA TCA GTC CTG CCC
HE{wam\ol\mc\ 74 1 T I A T L K A § Vv L F
4 AANIAAANDD
AN NN DD ATGgtgagtcttctetee... (>»kn>v4 = 2.8kb ...agaa
- s addasnsdon 86 M
HHHHHHHHHHA
gegggacacagGTC ACT GTG TCA GGT ATA GAGCTT TCT
87 v T S G I E L S
CCT CCA GTA ACT TTT CGG CTC AGG ACT GGC TCA GGA
% P P V T F R L. R T G S G
gobogoo oooao

CCT GTG TTC CTC AGT GGC CTG GAA TGT TAT Ggtaagtt
108 P vV F L S G L E Y

gtageeta..a » Fa 5 = 1.35kb ...ggctacceattee o~
glageetd... : 88 [ Wy
~ I -
8gAG ACT TCG GAC CTG ACC TGG GAA GAT GAC GAG GAA » (LT -
118 ET S DL T W E D D E E 2
o 2 Q e LCHELLE-
GAG GAG GAA GAG GAG GAG GAA GAG GAT GAA GAT GAG or 3 83 § 8% 2 8L UMl
20 E E E E E E E E D E D E < S8 ¥ 53 595 EEE pMlLe
= ¥ ¥ O ¥F f§5F F ¥ F =[LLLE-
GAT GCA GAT ATA TCG CTA GAG GAG ATA CCT GTC AAA £ bth &b &b b=2wbh o oo U ™
42 D A DI s L E E ! P V X 0.1:«:;1n||||& -
T T I I S I T a o

s =~ Q w YN oN® @ e =
CAA GTC AAA AGG GTG GCT CCC CAG AAG CAG ATG AGC g 8 dgzSs 8 o8¢ v [ -
5 Q V K RV A P Q K Q M S8 E’ 88 < 8 * e
g - -
ATA GCA AAGglgggggganaagaa..« > -0 6 = 186bp 8 2 %3
66 1 A K - S -
2 E <8
I E oy g
aggitttgiecagAAA AAG AAG GTG GAA AAA GAA A U ERNEEZ
169 K K K VvV E K E © §§§r§§f§
nozon

GAG GAT GAA ACA GTA GTG AGgtaattcatgcagtt...
176 E D E T VvV V R

1> +n>7=05kb .. ctattecctttecagG CCC AGC
183 P S

CCT CAG GAC AAG AGT CCC TGG AAG AAG gigagcantaag
5 P Q D K S P W K K

aag... > o8 = 92bp ..ctcttatctgeacagGAG
194 E

AAA TCT ACA CCC AGA GCA AAG AAG CCA GTG ACC AAG
195 K § T P R A K XK P Vv T K

AAA TGA CCTCATCTTAGCATCTTCTGCGTCCAAGGCAGGATGTCCA
207 K *

GCAGCTGTGTTCTGGTGCAGGTGTCCAGCCCCACCACCCTAGTCTGAA
TGTAATAAGGTGGTGTGGCTGTAACCCTGTAACCCAGCCCTCCAGTIT

CCGGAGGTTTTIGGTGAAGAGCCCCCAGCAAGTTCGCCTAGGGCCACA
ATAAAATTTGCATGATCAGGaccteeetctgecteceecteectggat

888 ggcaace

acgagcaagaaaccagecccatgt




JP 2005-502324 A 2005.1.27

ugoodaoad

(54)

good

@ €0l @ L0l
M gL L VY B
G138 C—oOf .8 BAVBIHURE C—DOf G TG
c—ne g £—He s ——
- - @il
AL
WEEUEY R _
e[oX ad + bg
Y @R EB
CER4 1 »zT

yec ) O
£ BudNEF 4 |_|_dmf.-.—l.—|-||1.|||l-.—.——4—._.|li\l_l -
Bg olva dX 8 0O
O
O
£—og
errne6xT
2
£—og
64T
O EFE —>
O YEEHE —»
= q
O
O
O



(55) JP 2005-502324 A 2005.1.27

goodgano goodaao

Npm2 (-/-)

Npm2 (+/-)

ooooao oooooao

e Qo1 HEETF GGCGEGCCAGECCLEE CCGGCGAGCACGTTCCACCCCTGCCCGCATCCTTATCC! 70
.M] PsOol EEF CGCGGGECAGGCGCEEEACGCACCOATETTICCOGRES AGCA TTATC
—
0ol BET CAGGCCACCAAAGCS TcC 140
psOol JEEF CAGECCACCAA TcC
M O —— \
m ps0al #i&F TCCCCGGCTACAGAC] TCATGGTCCT
_1 <+ ol ARF GOT GCAGCCGTGACECT: o 280
psOol AT GCTGTCEC!
ool EE&EF 6T GTGTICACTC 150
o psOol ifEF GCCCOGACGETE
o~ %l RET 7 Ge 420
psOol EinF GGIC
5~ Col EIEF CCCGT Acce 490
[aaly psOol BETF CCCGTTOTC
M- 00l EEF ACH COCS 560
>< ~ psOol jEinF AC
28 wn
— 0ol HEIEF ARGC AGCA 630
psOol EEF AAGCGETCCCCCAGCCACE]
17/
= D 0ol  EiEF GCCACCAC 700
< o psOol FEF
H ool #EEF TCGAGACCAGGCT acge 770
psCol AEF CGCAAAGTACCA
“ — Ool T AGCAGGACAM Iel T GEtgagg ga... «~+o- I (1.8kb)... taccctge 799
o M- o) psOol iffE T AGCAGGACAAGGAGCTCCTGCGTTTCCAGEgaggccagectgg. . =~ o> 1 (1.8kb)... taceetge
— — o
8 8 - ool HET LZUCAZTTCTTAGAGCAGAAGTAL GCOT 863
— psOol BETF IGHCAZTTCTTAGAGE: A Geer
ool  HEF «vrax 2 (78bp)... tetticteet 892
psOol AEF <vra» 2 (78bp)... tetttetect
ool  m&F CECAg A ATCCTACAACCCTTA AT 957
psOol EEF CZLag GTGTACT ACAGT CTACAAC GT

0ol  j&fzF CACCTGTCAAZLAAACCAACEML. ..« +o> 3 (878bp). .. 2CICCZAMINICAGAGTIGTANAAGRACT 982
psOol & EF CACCTGTCAASAAACCARACRIL. ., <>+ n> 3 (878bD). .. ZCICIZAZUICAZACTTGTAAAGGAACT
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OVARY-SPECIFIC GENES AND PROTEINS

[0001] This application is a continuation-in-part of U.S. Application 09/844,864,
which was filed on April 27, 2001, which is a continuation-in-part application of International
Application Number PCT/US99/25209 filed October 28, 1999, which is an international
application claiming priority to U.S. Provisional Application Number 60/106,020 filed October
28, 1998.

BACKGROUND OF THE INVENTION

Al Field of the Invention
[0002] The present invention relates generally to ovary-specific genes and the

proteins they encode.

B. Description of Related Art

[0003] Reproductive development and function are complex processes involving
both genetically-determined and physiological events. Identification of the critical protein
products of genes involved in these processes is necessary to characterize how these processes
are regulated. Although important molecular events occur during the early phases of mammalian
oogenesis and folliculogenesis, to date, few “candidate” regulatory molecules have been
identified and characterized thoroughly. Several stﬁdies have suggested that both endocrine
factors, such luteinizing hormone (LH) and follicle stimulating hormone (FSH) from the
pituitary, as well as paracrine factors secreted from the oocyte influence folliculogenesis. FSH
and LH are known to bind to granulosa and thecal cells which in turn are required for oocyte
growth and maturation and maintenance of oocyte meiotic competence. Likewise, oocytes may
secrete factors which are necessary for normal granulosa cell and thecal cell finction. Because
oocyte growth is coordinated with the development and growth of the surrounding somatic cells
(i.e., granulosa cells initially and thecal cells later), understanding the molecular events at early
stages will give important clues about the paracrine factors mediating the reciprocal interactions
between oocytes and somatic cells, the development of competence for trophic hormone

stimulation, and the process of follicular recruitment.

[0004]) Disruption of the hypothalamic-pituitary-gonadal reproductive axis by

administration of steroids containing synthetic estrogens and progestins has been one of the

1
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oldest methods of hormonal contraception. However, the latest report of the Institute of
Medicine emphasizes the importance of developing strategies for new contraceptives. According
to the report, some of the long-term contraceptive strategies for women include inhibition of
ovulation, prevention of fertilization, or blocking of implantation of a fertilized egg into the
uterine lining. Furthermore, infertility affects ~15% of couples, and in ~40% of the cases, the
female is believed to be the sole cause of the infertility. Thus, it is critical to identify novel

ovary-specific gene products which could be potential targets for new contraceptive agents.

[0005] One function of the ovary is to produce an oocyte that is fully capable of
supplying all the necessary proteins and factors for fertilization and early embryonic
development. Qocyte-derived mRINA. and proteins are necessary for the removal of the sperm
nuclear envelope, the decondensation of the sperm nucleus (including the removal of
protamines), the assembly of histones on the sperm DNA and chromatin condensation, the
completion of oocyte meiotic maturation and extrusion of the second polar body, the formation
of male and female pronuclei, the fusion of male and female pronuclei, the replication of DNA,
and the initiation of zygote and early embryonic cleavages [reviewed in (Perreault, 1992)].
Oocyte-derived factors are necessary since the sperm contains mainly DNA (i.e., no cytoplasm
or nucleoplasm), and many of the factors necessary for early post-fertilization events in
mammals are acquired during oocyte meiotic maturation (McLay and Clarke, 1997). These
oocyte proteins are predicted to be highly conserved through evolution since oocytes can
efficiently remodel heterologous sperm or somatic cell nuclei into pronuclei (Perreault, 1992).
Although histones are involved in the modification of the sperm chromatin to resemble that of a
somatic cell, the other non-histone proteins involved in these processes are unknown in
mammals. In Xenopus laevis, a key factor in sperm decondensation is nucleoplasmin which was
isolated and cloned over a decade ago (Burglin et al, 1987; Dingwall et al., 1987). Sperm
chromatin decondensation occurs after a spermatotozoon enters an egg. In Xenopus laevis,
although reduction of the protamine disulfide bonds by ooplasmic glutathione is important,
nucleoplasmin (also called nucleoplasmin A or Xnpm?2) is necessary and sufficient to initiate the
decondensation of sperm nuclei (Philpott e al, 1991). Nucleoplasmin, an acidic, thermostable
protein, is the most abundant protein in the nucleus of Xenopus laevis oocytes and eggs, making
up 7-10% of the total nuclear protein (Krohne and Franke, 1980a; Mills ef al, 1980). After
germinal vesicle breakdown, nucleoplasmin [present in the egg nucleoplasm but not bound to

DNA (Mills et al., 1980)], is released into the ooplasm where it functions to bind protamines
2
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tightly and strip them from the sperm nucleus within 5 minutes of sperm entry, resulting in
sperm decondensation (Ohsumi and Katagiri, 1991; Philpott and Leno, 1992; Philpott ez al.,
1991). This process allows egg histones to subsequently bind the sperm DNA. Immunodepletion
of nucleoplasmin from egg extracts prevents sperm decondensation (Philpott ez a/., 1991). Direct
interaction of nucleoplasmin with protamine was observed in in vitro experiments, which suggest
that the nucleoplasmin is bound to protamine in a 1:1 ratio and that the polyglutamic acid tract in
nucleoplasmin plays a critical role for binding to protamine (Iwata et al., 1999). Interestingly,
injection of sperm DNA into oocyte nuclei, male or female pronuclei of fertilized eggs, or nuclei
of 2 cell embryos leads to sperm decondensation (Maeda et al, 1998), suggesting that
nucleoplasmin is functional at all of these stages. Nucleoplasmin can also interact with histones
as a pentamer (Bamshaw et al., 1980; Laskey et al., 1993). Nucleoplasmin binds specifically to
histones H2A and H2B and along with the proteins N1/N2 that bind histones H3 and H4, can
promote nucleosome assembly onto DNA (Dilworth er al., 1987; Laskey ef al., 1993). Thus,
these observations suggest that during oogenesis and during oogenesis and at fertilization, the
oocyte-derived nucleoplasmin interacts with the female pronucleus and male pronucleus,
interacts with histones, and is required in some way for chromatin assembly. (Laskey et al,
1993; Philpott er al, 1991). Although “ubiquitous” proteins with low homology to
nucleoplasmin have been cloned in mammals and Drosophila (Chan et al., 1989; Crevel ez al.,
1997; Tto et al., 1996; MacArthur and Shackleford, 1997b; Schmidt-Zachmann and Franke,
1988), an oocyte-equivalent ortholog in mammals had not yet been identified.

[0006] The basic functional unit within the ovary is the follicle, which consists of
the oocyte and its surrounding somatic cells. Fertility in female mammals depends on the ability
of the ovaries to produce Graafian (pre-ovulatory) (pre-ovulatory) follicles, which ovulate
fertilizable oocytes at mid-cycle (Erickson and Shimasaki, 2000). This process, termed
folliculogenesis, requires a precise coordinate regulation between extraovarian and infraovarian
factors (Richards ef al., 1995). Compared to the knowledge of extraovarian regulatory hormones
at the levels of the hypothalamus (i.e., GnRH) and anterior pituitary (i.e., FSH and LH), little is
known about paracrine and autocrine factors within the ovaries, though oocyte-somatic cell
communication has been long recognized as important (Falck, 1959). Accumulating evidence
shows that factors secreted by the oocyte promote the proliferation of surrounding granulosa
cells, and inhibit premature luteinization of these cells during folliculogenesis (El-Fouly ef al.,

1970; Channing, 1970). Oocyte factors have been implicated in controlling granulosa cell
3
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synthesis of hyaluronic acid, urokinase plasminogen activator (uUPA), LH receptor, steroidsand
prostaglandins and prostaglandins (El-Fouly et al., 1970; Nekola and Nalbandov, 1971; Salustri
et al., 1985; Vanderhyden et al., 1993; Eppig et al., 19973, b).

[0067]  Several novel regulatory proteins have been recently discovered within
oocytes. Growth differentiation factor 9 (GDF-9 or Gdf9), a member of transforming growth
factor B (TGF-PB) superfamily, is one of the most important signaling factors. Qocyte expression
of GDF-9 begins at the primary follicle stage, and persists through ovulation in the mouse
(McGrath et al., 1995; Elvin et al., 2000). Female Gdf9 knockout mice are infertile due to a
block of folliculogenesis at the type 3b (primary) follicle stage, accompanied by defects in
granulosa cell growth and differentiation, theca cell formation, and oocyte meiotic competence
(Dong et al., 1996; Carabatsos et al., 1998, Elvin et al, 1999A). Also, recombinant GDF-9
affects the expression of the genes encoding hyaluronan synthase 2 (Has2), cyclooxygenase 2
(Cox2), steroid acute regulatory protein (StAR), the prostaglandin E2 receptor EP2, pentaraxin 3,
LH receptor and uPA (Elvin ef al., 1999B, Elvin e? al., 2000).

[0008] To identify key proteins in the hypothalamic-pituitary-gonadal axis, several
important knockout mouse models have been generated, including four which have ovarian
defects. Mice lacking gonadal/pituitary peptide inhibin have secondary infertility due to the
onset of ovarian or testicular tumors which appear as early as 4 weeks of age (Matzuk, ef al.,
1992). Mice lacking activin receptor type lf (Acvr2) survive to adulthood but display
reproductive defects. Male mice show reduced testes size and demonstrate delayed fertility
(Matzuk, et al. 1995). In contrast, female mice have a block in folliculogenesis at the early
antral follicle stage leading to infertility. Consistent with the known role of activins in FSH
homeostasis, both pituitary and serum FSH levels are dramatically reduced in these Acvr2
knockout mice. Female mice lacking FSH, due to a mutation in the FSHbeta gene, are infertile
(Kumar ef al., 1997). However, these mice have an earlier block in folliculogenesis prior to
antral follicle formation. Thus, FSH is not required for formation of a multi-layer pre-antral
follicle, but it is required for progression to antral follicle formation. Finally, growth
differentiation factor 9(Gdf9) knockout mice have been used to determine at which stage in
follicular development GDF-9 is required (Dong e al., 1996). Within the ovary, expression of
Gdf? mRNA is limited to the cocyte and is seen at the early one-layer primary follicle stage and
persists through ovulation. Absence of GDF-9 results in ovaries that fail to demonsirate any

4
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normal follicles beyond the primary follicle stage. Although oocytes surrounded by a single
layer of granulosa cells are present and appear normal histologically, no normal two-layered
follicles are present. Follicles beyond the one-layer stage are abnormal, contain atypical
granulosa cells, and display asymmetric growth of these cells. Furthermors, as determined by
light and electron microscopy, a thecal cell layer does not form in these Gdf9 knockout ovaries
(Dong et al., 1996; Elvin et al., 1999). Thus, in contrast to kit ligand and other growth factors
which are synthesized by the somatic cells and influence oocyte growth, GDF-9 functions in the

reciprocal manner as an oocyte-derived growth factor which is required for somatic cell function.
BRIEF SUMMARY OF THE INVENTION

[0009]  The present invention provides three ovary-specific and oocyte-specific
polynucleotide  sequences, 01-180 (SEQJD.NO.1, SEQID.NO.11, SEQ.ID.NO.12,
SEQ.ID.NO.13), O1-184 (SEQ.ID.NO.3) and O1-236 (SEQID.NO.5, SEQ.ID.NO.7,
SEQ.ID.NO.8; SEQID.NO.10, and SEQ.ID.NO.14), the protein products they encode,
fragments and derivatives thereof, and antibodies which are immunoreactive with these protein
products. These genes and their protein products appear to relate to various cell proliferative or
degenerative disorders, especially those involving ovarian tumors, such as germ cell tumors and

granulosa cell tumors, or infertility, such as premature ovarian failure.

[0010] Thus, in one embodiment, the invention provides methods for detecting cell
proliferative or degenerative disorders of ovarian origin and which are associated with O1-180,
01-184 or 01-236. In another embodiment, the invention provides method of treating cell
proliferative or degenerative disorders associated with abnormal levels of expression of O1-180,

01-184 or O1-236, by suppressing or enhancing their respective activities.

[0011] In a specific embodiments, the present invention provides a pharmaceutical
composition comprising a medulator of 01-180, O1-184 and/or O1-236 expression dispersed in
a pharmaceutically acceptable cartier. The modulator may suﬁpress or enhance transcription of
an 01-180, 01-184 and/or 01-236 gene. The modulator may be a polypeptide sequence, a
protein, a small molecule, or a polynucleotide sequence. Specifically, the polynucleotide
sequence is DNA or RNA. In further embodiments, the polynucleotide sequence is comprised in

an expression vector operatively linked to a promoter.
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[0012] A further embodiment of the present invention is a pharmaceutical
composition comprising a modulator of 01-180, O1-184 and/or O1-236 activity dispersed in a
pharmaceutically acceptable carrier. The composition may inhibit or stimulate O1-180, O1-184
and/or O1-236 activity. The composition may be a protein, polypeptide sequence, small

molecule, or polynucleotide sequence.

[0013]  Another embodiment of the present invention is a method of modulating
contraception comprising administeting to an animal an effective amount of a modulator of O1-
180, O1-184 and/or O1-236 activity dispersed in a pharmacologically acceptable carrier, wherein

said amount is capable of decreasing conception. The animal may be a male or a female.

[0014] A further embodiment is a method of enhancing fertility comprising
administering to an animal an effective amount of a modulator of 01-180, 01-184 and/or O1-
236 activity dispersed in a pharmacologically acceptable carrier, wherein said amount is capable

of increasing conception.

[0015]  Yet further, another embodiment is a method of screening for a modulator
of O1-180, O1-184 and/or O1-236 activity comprising the steps of: providing a cell expressing
an 01-180, 01-184 and/or O1-236 polypeptide; contacting said cell with a candidate medulator;
measuring O1-180, 01-184 and/or 01-236 expression; and comparing the 01-180, 01-184
and/or 01-236 expression in the presence of the candidate modulator with the expression of O1-
180, 01-184 and/or O1-236 expression in the absence of the candidate modulator; wherein a
difference in the expression of 01-180, 01-184 and/or 01-236 in the presence of the candidate
modulator, as compared with the expression of 01-180, 01-184 and/or 01-236 in the absence of
the candidate modulator, identifies the candidate modulator as a modulator of 01-180, O1-184

and/or 01-236 expression.

[0016] A specific embodiment of the present invention is a method of identifying
compounds that modulate the activity of 01-180, 01-184 and/or O1-236 comprising the steps of
obtaining an isolated O1-180, O1-184 and/or O1-236 polypeptide or functional equivalent
thereof; admixing the 01-180, 01-184 and/or O1-236 polypeptide or functional equivalent
thereof with a candidate compound; and measuring an effect of said candidate compound on the

activity of 01-180, O1-184 and/or O1-236.
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[0017] Another embodiment is method of screening for a compound which
modulates the activity of 01-180, O1-184 and/or O1-236 comprising exposing 01-180, O1-184
and/or 01-236 or a 01-180, O1-184 and/or O1-236 binding fragment thereof to a candidate
compound; and determining whether said compound binds to 01-180, O1-184 and/or 01-236 or
the 01-180, O1-184 and/or O1-236 binding partner thereof; and further determining whether
said compound modulates O1-180 or the O1-180 interaction with a binding partner.

[0018]  Yet further, another embodinient is a method of screening for an interactive
compound which binds with O1-180, O1-184 and/or O1-236 comprising exposing a O1-180, O1-
184 and/or 01-236 protein, or a fragment thereof to a compound; and determining whether said
compound bound to the O1-180, O1-184 and/or O1-236.

[0019]  Another embodiment is a method of identifying a compound that effects
01-180, 01-184 and/or 01-236 activity comprising providing a group of transgenic animals
having (1) a regulatable one or more 01-180, O1-184 and/or 01-236 protein genes, (2) a knock-
out of one or more 01-180, O1-184 and/or O1-236 protein genes, or (3) a knock-in of one or
more O1-180, O1-184 and/or O1-236 protein genes; providing a second group of contro] animals
respectively for the group of transgenic animals; and exposing the transgenic animal group and
control animal group to a potential 01-180, 01-184 and/or O1-236-modulating compounds; and
comparing the transgenic animal group and the control animal group and determining the effect
of the compound on one or more proteins related to infertility or fertility in the transgenic

animals as compared to the control animals.

[0020] In specific embodiments, the present invention provides a method of
detecting a binding interaction of a first peptide and a second peptide of a peptide binding pair,
comprising culturing at least one eukaryotic cell under conditions suitable to detect the selected
phenotype; wherein the cell comprises; a nucleotide sequence encoding a first heterologous
fusion protein comprising the first peptide or a segment thereof joined to a transcriptional
activation protein DNA binding domain; a nucleotide sequence encoding a second heterologous
fusion protein comprising the second peptide or a segment thereof joined to a transcriptional
activation protein transcriptional activation domain; wherein binding of the first peptide or
segment thereof and the second peptide or segment thereof reconstitutes a transcriptional
activation protein; and a reporter ¢lement activated under positive transcriptional control of the

reconstituted transcriptional activation protein, wherein expression of the reporter element
7
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produces a selected phenotype; detecting the binding interaction of the peptide binding pair by
determining the level of the expression of the reporter element which produces the selected
phenotype; wherein said first or second peptide is an 01-180, O1-184 and/or O1-236 peptide and
the other peptide is a test peptide, preferably selected peptides/proteins present in a reproductive
tissue. In specific embodiments the reproductive tissue is an ovary or testis. Other reproductive
tissues may also include the uterus, vagina, oviduct, cerivx, gonads, vas deferens, prostate,

seminal vesicles and epididymis.

[0021] A further embodiment is a rescue screen for detecting the binding
interaction of a first peptide and a second peptide of a peptide binding pair, comprising: culturing
at least oﬁe eukaryotic cell under conditions to detect a selected phenotype or the absence of such
phenotype, wherein the cell comprises; a nucleotide sequence encoding a first heterologous
fusion protein comprising the first peptide or a segment thereof joined to a DNA binding domain
of a transeriptional activation protein; a nucleotide sequence encoding a second heterologous
fusion protein comprising the second peptide or a segment thereof joined to a transcriptional
activation domain of a transcriptional activation protein; wherein binding of the first peptide or
segment thereof and the second peptide or segment thereof reconstitutes a transcriptional
activation protein; and a reporter element activated under positive transcriptional control of the
reconstituted transcriptional activation protein, wherein expression of the reporter element
prevents exhibition of a selected phenotype; detecting the ability of the test peptide to interact
with 01-180, O1-184 and/or O1-236 by determining whether the test peptide affects the
expression of the reporter element which prevents exhibition of the selected phenotype, wherein
said first or second peptide is an O1-180, O1-184 and/or O1-236 peptide and the other peptide is
a test peptide, preferably selected peptides/proteins present in a reproductive tissue. In specific

embodiments, the reproductive tissue is an ovary or testis.

[0022] Yet further, another embodiment is a method of identifying binding partners
for O1-180, 01-184 and/or O1-236 comprising the steps of: exposing the protein to a potential
binding partner; and determining if the potential binding partner binds to O1-180, O1-184 and/or
01-236.

[0023] The present invention provides key in vifro and in vivo reagents for
studying ovarian development and function. The possible applications of these reagents are far-

reaching, and are expected to range from use as tools in the study of development to therapeutic
8
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reagents against cancer. The major application of these novel ovarian gene produects is to us
them as reagents to evaluate potential contraceptives to block ovulation in women in a reversible
or irreversible manner. It will also be expected that these novel ovarian gene products will be
useful to screen for genetic mutations in components of these signaling pathways that are
associated with some forms of human infertility or gynecological cancers or other cancers
associated with reproductive tissues. In addition, depending on the phenotypes of humans with
mutations in these genes or signaling pathways, the inventors may consider using these novel
ovarian gene products as reagent tools to generate a number of mutant mice for the further study
of oogenesis, folliculogenesis, and/or early embryogenesis as maternal effect genes. Such
knockout mouse models will provide key insights into the roles of these gene products in human
female reproduction and permit the use of these gene products as practical reagents for

evaluation of new contraceptives.

[0024) The foregoing has outlined rather broadly the features and technical
advantages of the present invention in order that the detailed description of the invention that
follows may be better understood. Additional features and advantages of the invention will be
described hereinafter which form the subject of the claims of the invention. It should be
appreciated by those skilled in the art that the conception and specific embodiment disclosed
may be readily utilized as a basis for modifying or designing other structures for carrying out the
same purposes of the present invention. It should also be realized by those skilled in the art that
such equivalent constructions do not depart from the spirit and scope of the invention as set forth
in the appended claims. The novel features which are believed to be characteristic of the
invention, both as to its organization and method of operation, together with further objects and
advantages will be better understood from the following description when considered in
connection with the accompanying figures. It is to be expressly understood, however, that each
of the figures is provided for the purpose of illustration and description only and is not intended

as a definition of the limits of the present invention.
BRIEF DESCRIPTION OF THE DRAWINGS

[0025] For a more complete understanding of the present invention, reference is

now made to the following descriptions taken in conjunction with the accompanying drawings.
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[0026] FIGURE 1. Mulii-tissue Northern blot analysis of ovary-specific genes.
Northern blot analysis was performed on total RNA. using O1-180, 0O1-184, and 01-236 probes.
These gene products demonstrate an ovary-specific pattern (OV, ovary; WT, wild-type; -/-, Gdf9
knockout) as shown. The migration positions of 188 and 28S ribosomal RNA are indicated. All
lanes had approximately equal loading as demonstrated using an 18S rRNA c¢DNA probe. Br,
brain; Lu, lung; He, heart; St, stomach; Sp, spleen; Li, liver; Si, small intestine; Ki, kidney; Te,

testes, Ut, uterus.

[0027) FIGURES 2A-2F. In situ hybridization analysis of ovary-specific genes in
mouse ovaries. Jn situ hybridization was performed using anti-sense probes to O1-180 (Figures
2A-2B), 01-184 (Figures 2C-2D) and 01-236 (Figures 2E-2F). Figures 2A, 2C, and 2E are
brightfield analysis of the ovaries. Figures 2B, 2D, and 2F are darkfield analysis of the same
ovary sections. All genes demonstrate specific expression in the oocyte beginning at the one
layer primary follicle stage (small arrows) and continuing through the antral follicle stage (large

arows).

[0028] FIGURES 3A and 3B. In situ hybridization analysis of O1-236 in mouse
ovaries. In situ hybridization was performed using probe O1-236 (partial Npm2 cDNA
fragment). Brightfield analysis (Figure 3A) and darkfield analysis (Figure 3B) of the 01-236
mRNA in the same adult ovary sections. The probe demonsirates specific expression in all
growing oocytes. Oocyte-specific expression is first seen in the early one layer primary follicle
(type 3a), with higher expression in the one layer type 3b follicle and all subsequent stages
including antral (an) follicles.

[0029] FIGURE 4. Npm2 cDNA representation. Schematic representation of the
mouse Npm2 cDNA sequence (984 bp) and two of the clones isolated from the mouse ovary
c¢DNA libraries. The original 01-236 probe (749 bp) is shown at the top and encompasses the
entire Npm?2 open reading frame. The open reading frame (solid box) is 621 bp and the 5' UTR
and 3' UTR sequences (thin lines) are 155 bp and 205 bp, respectively. The polyA sequences are
not depicted. Clone 236-1 (Npm2) was isolated from the wild-type ovary cDNA library and
clone 236-3 was isolated from the Gdf? knockout ovary ¢cDNA library. Clone 236-3 (984 bp
excluding polyA sequence) is 4 bp longer at the 5' end and 1 bp longer at the 3' end than clone
236-1 (979 bp excluding polyA sequences).
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[0030] FIGURE S. Amino acid sequence conservation among Xenopus laevis
(SEQ.ID.NO.15), mouse (SEQ.ID. NO.6), and human (SEQ.ID.NQ.9) NPM2 proteins. Using the
NCBI blast search tools and Megalign software, comparison of mouse (i), human (h), and
Xenopus laevis NPM2 amino acid sequences reveals high identity (amino acids highlighted in
blue). Spaces between the amino acids indicate gaps to aid in the alignment. Also identified are
the conserved bipartite nuclear localization signal (red), the highly acidic histone and protamine
binding region (red), and several conserved casein kinase II (CK2) and protein kinase C (PKC)
phosphorylation sites (underlined and marked with “CK” or “PKC”). Other predicted

phosphorylation sites in the nucleoplasmins, which are not conserved, are not shown.

[0031] FIGURE 6A and FIGURE 6B. Structure of the mouse Npm2 gene (Figure
6A). Two overlapping recombinant lambda clones (236-13 and 236-14), isolated from a mouse
129/SvEv library, are shown at the top, and a schematic enlargement of the Npm2 gene is also
depicted. Open boxes represent untranslated regions and solid black boxes represent protein
coding regions. The 236-13 insert is ~19.0 kb and 236-14 insert is ~21.0 kb. The entire contig is
~37 kb. All 9 exons of the Npm2 gene are encompassed on a single 6.9 kb Xbal (X) fragment as
shown. The size of exouns and introns are shown at the bottom. Abbreviations: B, BamH1; (B),
predicted but unmapped BamH1; (N), Notl from phage cloning site. Figure 6B shows the
structure of the human Npm2 gene.

{0032] FIGURES 7A and 7B. Mouse Npm2 gene (SEQ ID NO: 7) and amino acid
sequences (SEQ.ID.NO.6). Uppercase letters represent sequence identity with the Npm2 cDNA
sequences; non-transcribed 5' and 3' sequences and intron sequences are shown in lowercase.
The predicted transcription initiation codon, the termination codon, and the polyadenylation
signal sequence are all underlined. Numbers along the left side represent the amino acids. The
underlined and bolded “T” in codon 36, the bolded “c™ for amino acid 26, and the underlined and
bolded “C: in the 3* UTR sequence indicate differences between the cDNA and gene sequences.
Arrows indicate where the 01-236 fragment initiates and ends in the cDNA sequence.

[0033] FIGURE 8. Chromosomal localization of the mouse Npm2 gene. (Top)
Map figure from the T31 radiation hybrid database at The Jackson Laboratory showing
Chromosome 14 data. The map is depicted with the centromere toward the top. Distances
between adjacent loci in centiRay3000 are shown to the left of the chromosome bar. The

positions of some of the chromosome 14 MIT markers are shown on the right. The mouse Npm2
11
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gene is positioned between D14Mit203 and D14Mit32, Missing typings were inferred from
surrounding data where assignment was unambiguous. (Bottom) Haplotype figure from the T31
radiation hybrid database at The Jackson Laboratory showing part of Chromosome 14 with loci
linked to Npm?2. Loci are listed in the best fit order with the most proximal at the top. The black
boxes represent hybrid cell lines scoring positive for the mouse fragment and the white boxes
represent cell lines scoring as negative. The grey box indicates an untyped or ambiguous line.
The number of lines with each haplotype is given at the bottom of each column of boxes.

Missing typings were inferred from surrounding data where assignment was unambiguous.

[0034] FIGURES 9A-9H. Analysis of Npm2 mRNA and NPM2 protein in
mouse ovaries and early embryos. Jn situ hybridization was performed using probe O1-236
(partial Npm2 cDNA. fragment). Brightfield analysis (Figure 9A) and darkfield analysis (Figure
9B) of the 01-236 mRNA in the same adult ovary sections. (Figure 9C) Immunohistochemistry
of ovaries from a 5-week old mouse stained for NPM2 in the nuclei (bright red) of oocytes from
type 3 (arrow) to antral follicles. (Figure 9D) In preovulatory GVB oocytes induced by
luteinizing hormone (hCG), NPM2 is evenly stained in the cytoplasm (arrow). An LH (hCG)
unresponsive preantral follicle (upper right) continues to demonstrate an ococyte with NPM2
protein localized to the nucleus. (Figure 9E) After fertilization, NPM2 begins to localize in the
pronuclei; the formation of one pronuclevs (arrow), is in the process of forming and some of
NPM2 staining continues to be present in the cytoplasm of this early one cell embryo. (Figure
9F) The pronuclei stain strongly in an advanced one cell embryo where very little NPM2 remains
in the cytoplasm. NPM2 antibodies also specifically stain the nuclei of two cell (Figure 9G) and
eight cell (FIGURE 9H) embryos.

[0035] FIGURES 10A-10C. Gene targeting construct for a knockout of Npm2
and genotype analysis of offspring from heterozygote intercrosses. (Figure 10A) The targeting
strategy used to delete exon 2, exon 3, and the junction region of exon 4. PGK-hprt and MC1-tk
expression cassettes are shown. Recombination were detected by Southern blot analysis using 5°
and 3’ probes. (B, BamH1; Bg, Bgl II; P, Pst I). (Figure 10B) Southern blot analysis of genomic
DNA isolated from mice generated from intercrosses of Npm2™ mice. The 3’ probe identifies
the wild-type 7.5-kb band and the mutant 10.3-kb band when DNA was digested with Bgl II.
(Figure 10C) When DNA was digested with Pst 1, the exon 2 probe against only detected the
wild-type 4.5-kb fragment.
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[0036] FIGURES 11A-11F. Histological analysis of ovaries from wild-type,
Npm2™, and Npm2'/' mice. (Figure 11A-11D) Immunohistochemistry of ovaties from 6-week
old mice stained for Npm2 in the muclei of oocytes (Figure 11A and Figure 11C for Npm2™
ovaries; FIGUE 11B and FIGURE 11D for Npm2™ ovaries). (Figure 11E-11F) PAS (Periodic
acid Schiff)/hematoxylin staining of ovaries from 12 week old mice wild-type (Figure 11E) and

Npm2™ (Figure 11F) ovaries. Arrows show large antral follicles; “CL” denote corpora lutea.

[0037) FIGURES 12A-12D. In vitro culture of eggs and fluorescent-labeling of
DNA from fertilized eggs from Npm2” and control mice. Eggs were isolated from the oviducts
of immature mice after superovulation and cultured in vitro. Pictures were taken under a
microscope at 24 and 48 hours of culture. (Figures 12A, 12C) Most of the eggs from wild-type
mice divided to form two cell embryos by 24 h; some of two cell embryos progressed to the four
cell stage after 48 h of culture. (Figures 12B, 12D) Very few eggs from Npm2” mice cleaved
into two cell embryos; no four cell embryos were detected after 48 hours of culture. Some

developmentally abnormal or apparently apoptosed embryos from Nme'/' mice were detected.

[0038] FIGURES 13A-13F. Localization of O1-180 in mouse ovaries.
Expression of 01-180 in PMSG-treated wild-type (Figures 13A and 13B) and Gdf9 knockout
(Figures 13C-13F) ovaries was analyzed by in sifu hybridization with a specific antisense probe.
The expression. of O1-180 gene was detectable at early primary follicle stage (type 3a) through
ovulatory follicle stage, but not in primordial follicles in wild-type ovaries. In Gdf9 knockout
ovaries, the follicle numbers was increased per unit volume due to the arrest of follicle
development at primary follicle stage, more O1-180 positive signal were detected in each
section. Figures 13A, 13C and 13E, brightfield analysis of the ovaries; Figures 13B, 13D and
13F, corresponding darkfield analysis of the same ovary sections. Figures 13E and 13F were

high power magnification of the same sections shown in Figures 13C and 13D.

[0039] FIGURE 14. Structure of the 01-180 (SEQ.ID.NO.11) gene and O1-180
(SEQ.ID.NO.12) pseudogene. Diagrams representing the O1-180 pseudogene and the O1-180
gene are shown at the top along with unique restriction endonucleases sites which were
important in constructing the linear map shown at the bottom. Exons and introns are drawn to
scale. Boxes denote exons, hatched regions denote protein coding portions and the solid regions
denote the untranslated portions. Lines comnecting boxes denote introns. O1-180ps: 01-180

pseudogene; 01-180: O1-180 gene; B: BamHI; S: Sall; X: Xhol,
13

JP 2005-502324 A 2005.1.27



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(72)

WO 02/088314 PCT/US02/13245

[0040] FIGURES 15A and 15B. Comparison of O1-180 gene and O1-180
pseudogene. Sequences of exons, exon-intron boundaries and the size of each intron are shown.
Different nucleotides between the two genes and consensus polyadenylation sequence are
underlined. The translation start codon and stop codon are shown in bold. Upper case: exon

sequences; lower case: intron sequences.

[0041] FIGURE 16. Maps of mouse chromosome 5, showing the position in
centiMorgan (cM) of the marker best linked to O1-180 gene (A) and its related pseudogene (B)

(data and maps generated at the Jackson Laboratory Bioinformatics Server).

[0042) FIGURE 17. Gene targeting constructs for O1-180. The targeting strategy
used to delete exon 1. PGK-hprt and MC1-tk expression cassettes are shown.

[0043] FIGURE 18. Northern blot analysis of O1-180 mRNA expression in

multiple tissues.
[0044] FIGURE 19. Western blot analysis of recombinant O1-180.

[0045] FIGURES 20A-20F. Immunostaning of O1-180 in mouse ovaries. Anti-
01-180 polyclonal antibodies (made in goats) were used for ITHC to detect the expression of O1-
180 in mouse ovary sections. Figures 20A-Figure 20D are wild-type ovaries; Figure 20E-Figure
20F are GdfY knockout ovaries. Figure 20b is a negative control with normal goat serum. The
01-180 protein was localized specifically to the cytoplasm of mouse oocytes and zygotes but

disappears after this point. Staining indicates the location of the O1-180 protein.

[0046] FIGURES 21A AND 21B.  In vitro culture of O1-190 mouse embryos.
FIGURE 21A shows embryos cultured from O1-180™ mice and Figure 21B shows embryos
caltred from O1-1807 mice. On the third day of in vitro culture in M16 medium, most control
embryos progressed to the morula or blastocyst stage, while zygotes in O1-180 knockout mice

still remained at the one-cell or two-cell stage.

[0047] FIGURE 22. This figure shows a comparison of the human and mouse
Q1-180 proteins. The differences are underlined. The proteins have a similarity of 91.3%.
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DETAILED DESCRIPTION OF THE INVENTION

[0048] It is readily apparent to one skilled in the art that various embodiments and
modifications can be made to the invention disclosed in this Application without departing from

the scope and spirit of the invention.

[0049]  As used herein, the use of the word “a” or “an” when used in conjunction
with the term “comprising” in the sentences and/or the specification may mean “one,” but it is

5 &,

also consistent with the meaning of “one or more,” “at least one,” and “one or more than one.”

[0050] As used herein, the term “animal” refers to a mammal, such as human, non-
human primates, horse, cow, elephant, cat, dog, rat or mouse. In specific embodiments, the

animal is a human.

[0051]  As used herein, the term "antibody" is intended to refer broadly to any
immunologic binding agent such as IgG, IgM, IgA, IgD and IgE. Generally, IgG and/or IgM are
preferred because they are the most common antibodies in the physiological situation and
because they are most easily made in a laboratory setting. Thus, one of skill in the art
understands that the term “antibody" refers to any antibody-like molecule that has an antigen
binding region, and includes antibody fragments such as Fab', Fab, F(ab'),, single domain
antibodies (DABs), Fv, scFy (single chain Fv), and the like. The techniques for preparing and
using various antibody-based constructs and fragments are well known in the art. (See, e.g.,

Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988).

[0052] As used herein, the term “binding protein” refers to proteins that
demonstrate binding affinity for a specific ligand. Binding proteins may be produced from
separate and distinct genes. For a given ligand, the binding proteins that are produced from
specific genes are distinct from the ligand binding domain of the receptor.sub.r or its soluble

receptor

[0053] As used herein, the term “conception” refers to the union of the male sperm

and the ovum of the female; fertilization.

[0054) As used herein, the term “contraception” refers to the prevention or

blocking of conception. A contraceptive device, thus, refers to any process, device, or method

15

JP 2005-502324 A 2005.1.27



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(74)

WO 02/088314 PCT/US02/13245

that prevents conception. Well known categories of contraceptives include, steroids, chemical
barrier, physical barrier; combinations of chemical and physical barrers; use of
imnmunoconiraceptive methods by giving either antibodies to the reproductive antigen of interest
or by developing a natural immune response to the administered reproductive antigen; abstinence
and permanent surgical procedures. Contraceptives can be administered to either males or

females.
[0055] As used herein, the term “DNA” is defined as deoxyribonucleic acid.

[0056] As used herein, the term "DNA segment" refers to a DNA molecule that has
been isolated free of total genomic DNA of a particular species. Included within the term "DNA
segment" are DNA segments and smaller fragments of such segments, and also recombinant

vectors, including, for example, plasmids, cosmids, phage, viruses, and the like.

[0057] As used herein, the term “expression construct” or “transgene” is defined as
any type of genetic construct containing a nucleic acid coding for gene products in which part or
all of the nucleic acid encoding sequence is capable of being transcribed can be inserted into the
vector. The transcript is translated into a protein, but it need not be. In certain exabodiments,
expression includes both transcription of a gene and translation of mRNA into a gene product.
In other embodiments, expression only includes transcription of the nucleic acid encoding genes
of interest. In the present invention, the term “therapeutic construct” may also be used to refer to
the expression construct or transgene. One skilled in the art realizes that the present invention
utilizes the expression construct or transgene as a therapy to treat infertility. Yet further, the
present invention utilizes the expression construct or transgene as a “prophylactic construct” for

contraception. Thus, the “prophylactic construct” is a contraceptive.

[0058]  As used herein, the term “expression vector” refers to a vector containing a
nucleic acid sequence coding for at least part of a gene product capable of being transcribed. In
SoITe cases, RNA molecules are then translated into a protein, polypeptide, or peptide. In other
cases, these sequences are not translated, for example, in the production of antisense molecules
or ribozymes. Expression vectors can contain a variety of control sequences, which refer to
nucleic acid sequences necessary for the transcription and possibly translation of an operatively

linked coding sequence in a particular host organism. In addition to control sequences that
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govern transcription and translation, vectors and expression vectors may contain nucleic acid

sequences that serve other fumctions as well and are described infra.

[0059] As used herein, the term "gene" is used for simplicity to refer to a functional
protein, polypeptide or peptide encoding unit. This functional term inciudes both genomic
sequences, cDNA sequences and engineered segments that express, or may be adapted to
express, proteins, polypeptides, domains, peptides, fusion proteins and mutant. Thus, one of skill
in the art is aware that the term “native gene” refers to a gene as found in nature with its own
regulatory sequences and the term “chimetic gene” refers to any gene that is not a native gene,
comprising regulatory and coding sequences that are not found together in nature. Accordingly,
a chimeric gene may comprise regulatory sequences and coding sequences that are derived from
different sources, or regulatory sequences and coding sequences that are derived from the same

source, but arranged in a manner different than that found in nature.

[0060] As used herein, the term “fertility” refers to the quality of being productive

or able to conceive. Fertility relates to both male and female animals.

[0061]  The term “hyperproliferative discase” is defined as a disease that resulis
from a hyperproliferation of cells. Hyperproliferative disease is further defined as cancer. The
hyperproliferation of cells results in unregulated growth, lack of differentiation, local tissue
invasion, and metastasis. Exemplary hyperproliferative diseases include, but are not limited to
cancer or autoimmune diseases. Other hyperproliferative diseases can include vascular

occlusion, restenosis, atherosclerosis, or inflammatory bowel disease.

[0062]  As used herein, the term “infertility” refers to the inability or diminished
ability to conceive or produce offspring. Infertility can be present in either male or female. In
the present invention, administration of a composition to enhance infertility or decrease fertility

is reversible.
[0063] As used herin, the terms “O1-180” and “Oo1” are interchangeable,

[0064] As used herein, ther terms “01-236”, Npm2” or “NPM2” are

interchangeable.
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[0065] As used herein, the term “peptide binding pair” refers to any pair of
peptides having a known binding affinity for which the DNA sequence is known or can be
deduced. The peptides of the peptide binding pair must exhibit preferential binding for each

other over any other components of the modified cell.

[0066] As used herein, "pharmaceutically acceptable carrier" includes any and all
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption
delaying agents and the like. The use of such media and agents for pharmaceutically active
substances is well know in the art. Except insofar as any conventional media or agent is
inconipatible with the vectors or cells of the present invention, its use in therapeutic and/or
prophylactic compositions is contemplated. Supplementary active ingredients also can be

incorporated into the compositions.

[0067] As used herein, the term “polynucleotide” is defined as a chain of
nucleotides. Furthermore, nucleic acids are polymers of nucleotides. Thus, nucleic acids and
polynucleotides as used herein are interchangeable. One skilled in the art has the general
knowledge that nucleic acids are polynucleotides, which can be hydrolyzed into the monomeric
“nucleotides.” The monomeric nucleotides can be hydrolyzed into nucleosides. As used herein
polynucleotides include, but are not limited to, all nucleic acid sequences which are obtained by
any means available in the art, including, without limitation, recombinant means, i.e., the cloning
of nucleic acid sequences from a recombinant library or a cell genome, using ordinary cloning
technology and PCR™, and the like, and by synthetic means. Furthermore, one skilled in the art
is cognizant that polynucleotides include mutations of the polynucleotides, include but are not

limited to, mutation of the nucleotides, or nucleosides by methods well known in the art.

[0068] As used herein, the term “polypeptide™ is defined as a chain of amino acid
residues, usually having a defined sequence. As used herein the term polypeptide is

interchangeable with the terms “peptides” and “proteins”,

[0069] As used herein, the term "promoter" is defined as a DNA sequence
recognized by the synthetic machinery of the cell, or introduced synthetic machinery, required to

initiate the specific transcription of a gene.
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[0070] As used herein, the term “purified protein or peptide”, is intended to refer to
a composition, isolatable from other components, wherein the protein or peptide is purified to
any degree relative to its naturally-obtainable state. A purified protein or peptide therefore also

refers to a protein or peptide, free from the environment in which it may naturally occur.
[0071] As used herein, the term “RNA” is defined as ribonucleic acid.

[0072] As used herein, the term “RNA interference” or “iRNA” is an RNA

molecule that is used to inhibit a particular gene of interest.

[0073]  As used herein, the term "under transcriptional control” or “operatively
linked” is defined as the promoter is in the correct location and orientation in relation to the

nucleic acid to control RNA polymerase initiation and expression of the gene.

[0074] In an effort to identify other novel ovarian-expressed genes that may play
key functions in ovarian physiology, fertilization and early cleavage events, the inventors have
used a subiractive hybridization approach. Several novel oocyte-expressed genes have been
identified by the inventors which are important in regulating oogenesis, folliculogenesis,
fertilization, and/or early embryogenesis. One of these oocyte-specific gene products,
nucleoplasmin 2 (01-236 or NPM2), is the mammalian ortholog of Xenopus laevis
nucleoplasmin (xXNPM2)(Burglin ef al, 1987; Dingwall ef al., 1987). The 207 amino acid open
reading frame of NMP2 demonstrated high homology to the family of proteins called
nucleoplasmins or nucleophosmins (nomenclature designation = species). NPMZ human gene,
Npm2 mouse gene, and Xnpm2 Xenopus gene; NPM2 = protein in all species). Human
nucleophosmingene gene (NPAMI also called NO38; accession # M23613) maps to human
chromosome 5g35, encodes a 294 amino acid protein, and has orthologs in mouse (Npm!, also
called B23, accession # Q61937) and Xenopus laevis (Xipml or NO38 accession # X05496).
Mouse nucleoplasmin/nucleophosmin homolog Npm3, which has been mapped to mouse
chromosome 19, encodes a protein of 175 amino acids [accession # U64450, (MacArthur and
Shackleford, 1997a)], and there is an apparent human NPM3 homolog gene (accession #
AF081280). In contrast to Npm2, the genes Npm. and Npm3 are ubiquitously expressed, and the
structure of the mouse Npm2 gene is considerably divergent compared to the mouse Npm3 gene
(MacArthur and Shackleford, 1997a).
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[0075] The Npm?2 cDNA sequences have been used by the inventors to obtain the
mouse Npm2 gene and the human NPM2 ¢cDNA and gene and also map these genes. Mice
lacking Npm2 have defects in fertility due to abnormalities in early post-fertilization cleavage
events. The discovery of the mammalian homolog of the most abundant nuclear protein in
Xenopus laevis oocytes and eggs (Krohne and Franke, 1980a; Mills ef al., 1980) is important for
a clear understanding of oogenesis, fertilization, and post-fertilization development in mammals
and possibly also to define further oocyte factors which are necessary in mammalian cloning

experiments.

[0076] Likewise, several studies have shown that phosphorylation of
nucleoplasmin influences its function. Comparison of the forms of nucleoplasmin from the
oocyte (i.e., in the ovary) versus egg (i.e., after ovulation and ready for fertilization) demonstrate
dramatic differences in the level of phosphorylation. Xenopus laevis egg nucleoplasmin is
substantially larger than the oocyte form, migrating ~15,000 daltons larger on SDS-PAGE due to
phosphorylation differences (Sealy er al, 1986). Nucleoplasmin has ~20 phosphate
groups/protein in the egg compared to <10 phosphate groups/proteins in the oocyte, and an egg
kinase preparation can modify the oocyte nucleoplasmin so it resembles the egg form (Cotten et
al., 1986). Functionally, this hyperphosphorylation of nucleoplasmin stimulates its nuclear
transport (Vancurova ef al., 1995) and also results in a more active form, leading to increased
nucleosome assembly (Sealy ef al, 1986) and sperm decondensation (Leno e al, 1996). A
hyperphosphorylated form of nucleoplasmin is also present during the early stages of Xenopus
laevis embryogenesis where it is believed to play some function during the rapid cell cycles and
DNA replication (Burglin ef al,, 1987). The high percentage of serine and threonine residues in
frog and mammalian NPM2 suggest a similar role of phosphorylation of mammalian
nucleoplasmin 2 in mammalian eggs. Phosphorylation could act to regulate when NPM2 acts,
making it inactive until the critical time (i.e., histon addition to maile and femal pronuclei or
during transcriptional arrest). Although there are multiple putative kinase sites in both frog and
mammalian NPM2,, casein kinase II specifically interacts with nucleoplasmin and
phosphorylates it, and an inhibitor of casein kinase II can block nuclear transport of Xenopus
laevis nucleoplasmin (Vancurova et al., 1995). Interestingly, two of the predicted casein kinase
1I phosphorylation sites are conserved betweenfrog nucleoplasmin2 (Ser125 and Serl77), mouse
NPM2 (Thr123 and Ser184), and human NPM2 (Thr127 and Ser191). Although other
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phosphorylation sites are likely important, a casein kinase II-NPM2 interaction in vivo could be

predicted in mammals.

[0077] The present invention provides three movel proteins, O1-180
(SEQID.NO.2, SEQID.NO.16), 01-184 (SEQID.NO.4), 01-236 (SEQID.NO.6,
SEQ.ID.NO.9), the polynucleotide sequences that encode them, and fragments and derivatives
thereof. Expression of O1-180, O1-184, 01-236 is highly tissue-specific, being expressed in cells
primarily in ovarian tissue. In one embodiment, the invention provides a method for detection of
a cell proliferative or degenerative disorder of the ovary, which is associated with expression of
01-180, O1-184 or 01-236. In another embodiment, the invention provides a method for treating
a cell proliferative or degenerative disorder associated with abnormal expression of O1- 01-180,

01-184, 01-236 by using an agent which suppresses or enhances their respective activities.

{0078] Based on the known activities of many other ovary specific proteins, it can
be expected that O1-180, O1-184 and 01-236, as well as fragments and derivatives thereof, will
also possess biological activities that will make them useful as diagnostic and therapeutic

reagents.

[0079]  For example, GDF-9 is an oocyte-expressed gene product which has a
similar pattern of expression as 01-180, 01-184, and 01-236. It has been shown that mice
lacking GDF-9 are infertile at a very early stage of follicular development, at the one-layer
primary follicle stage (Dong, ef al.). These studies demonstrate that agents which block GDF-9
function would be useful as contraceptive agents in human females. Since 01-180, O1-184, and
01-236 have an expression pattern in the oocyte (Figure 2) which is nearly identical to GDF-9,
this suggests that mice and humans or any other mammal lacking any of all of these gene
products would also be infertile. Thus, blocking the function of any or all of these gene products

would result in a contraceptive action.

[0080] Another regulatory protein that has been found to have ovary-specific
expression is inhibin, a specific and potent polypeptide inhibitor of the pituitary secretion of
FSH. Inhibin has been isolated from ovarian follicular fluid. Because of its suppression of FSH,
inhibin has been advanced as a potential contraceptive in both males and females. O1-180, O1-
184 and O1-236 may possess similar biclogical activity since they are also ovarian specific
peptides. Inhibin has also been shown to be useful as a marker for certain ovarian tumors
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(Lappohn ez al., 1989). 01-180, 01-184, O1-236 may also be useful as markers for identifying
primary and metastatic neoplasms of ovarian origin. Likewise, mice which lack inhibin develop
granulosa cell tumors (Matzuk et al., 1992). Similarly, 01-180, 01-184 and 01-236 may be
useful as indicators of developmental or reproductive anomalies in prenatal screening

procedures.

[0081] Mullerian inhibiting substance (MIS or anti-Mullerian hormone) peptide,
which is produced by the testis and is responsible for the regression of the Mullerian ducts in the
male embryo, has been shown to inhibit the growth of human ovarian cancer in nude mice
(Donahoe et al., 1981). 01-180, O1-184 and O1-236 may fimction similarly and may, therefore,

be targets for anti-cancer agents, such as for the treatment of ovarian cancer.

[0082] O1-180, 01-184 and 01-236 proteins, agonists and antagonists thereof can
be used to identify agents which inhibit fertility (e.g., act as a contraceptive) in a mammal (e.g.,
human). Additionally, O1-180, O1-184 and O1-236 and agonists and antagonists thereof can be
used to identify agents which enhance fertility (e.g., increasé the success of in vivo or in vitro
fertilization) in a mammal. Likewise, assays of these or related oocyte-expressed gene products
can be used in diagnostic assays for detecting forms of infertility (e.g., in an assay to analyze
activity of these gene products) or other diseases (e.g., germ cell tumors, polycystic ovary
syndrome). Yet further, these proteins or agents which act on these pathways may also function
as growth stimulatory factors and, therefore, be useful for the survival of various cell populations
in vitro. In particular, if 01-180, 01-184 and/or O1-236 play a role in oocyte maturation, they

may be useful targets for i vitro fertilization procedures, e.g., in enhancing the success rate.

A. Proteins
[0083] The present invention relates to 01-180 (SEQ.ID.NO.2, SEQ.ID.NO.16),
01-184 (SEQ.ID.NO.4) and 01-236 (SEQ.ID. NO 6, SEQ.ID.NO.9) polypeptides, proteins, or

agents thereof.

[0084] In addition to the entire 01-180, 01-184 or O1-236 molecules, the present
invention also relates to fragments of the polypeptides that may or may not retain the functions
described below. Fragments, including the N-terminus of the molecule, may be generated by
genetic engineering of translation stop sites within the coding region. Alternatively, treatment of
the O1-180, O1-184 or O1-236 with proteolytic enzymes, known as proteases, can produce a
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variety of N-terminal, C-terminal and internal fragments. Fragments of proteins are seen to
include any peptide that contains 6 contiguous amino acids or more that are identical to 6
contiguous amino acids of sequences of SEQID.NO. 2, SEQ.ID.NO. 4, SEQID.NO. 6,
SEQ.ID.NO. 9 and SEQ.ID.NO.16. Fragments that contain 7, 8, 9, 10, 11, 12, 13, 14 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 65, 75, 80, 85, 90, 95, 100, 200 or more
contiguous amino acids or more that are identical to a corresponding number of amino acids of
any of the sequences of SEQ.ID.NO. 2, SEQ.ID.NO. 4, SEQ.ID.NO. 6, SEQ.ID.NO. 9 and
SEQ.ID.NO.16 are also contemplated. Fragments may be used to generatc antibodies.
Particularly useful fragments will be those that make up domains of O1-180, O1-184 or O1-236.
Domains are defined as portions of the proteins having a discrete tertiary structure and that is
maintained in the absence of the remainder of the protein. Such structures can be found by
techniques known to those skilled in the art. The protein is partially digested with a protease
such as subtilisin, trypsin, chymotrypsin or the like and then subjected to polyacrylamide gel
electrophoresis to separate the protein fragments. The fragments can then be transferred to a
PVDF membrane and subjected to micro sequencing to determine the amino acid sequence of the

N-terminal of the fragments.

[0085]  The term substantially pure as used herein refers to 01-180, 01-184 and
01-236 which are substantially free of other proteins, lipids, carbohydrates or other materials
with which they are naturally associated. One skilled in the art can purify 01-180, O1-184 and
01-236 using standard techniques for protein purification. The substantially pure polypeptide
will yield a single major band on a non-reducing polyacrylamide gel. The purity of the 01-180,
01-184 and O1-236 polypeptides can also be determined by amino-terminal amino acid
sequence analysis. O1-180, O1-184 and 01-236 polypeptides include functional fragments of the
polypeptides, as long as their activities remain. Smaller peptides containing the biological
activities of 01-180, O1-184 and 01-236.

[0086]  The polypeptides of the invention include the disclosed sequences and
conservative variations thereof. The term conservative variation as used herein denotes the
replacement of an amino acid residue by another, biologically similar residue. Examples of
conservative variations include the substitution of one hydrophobic residue such as isoleucine,
valine, leucine or methionine for another, or the substitution of one polar residue for another,

such as the substitution of arginine for lysine, glutamic acid for aspartic acid, or glutamine for

23

JP 2005-502324 A 2005.1.27



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(82)

WO 02/088314 PCT/US02/13245

asparagine, and the like. The term "conservative variation" also includes the use of a substituted
amino acid in place of an unsubstituted parent amino acid provided that antibodies raised to the

substituted polypeptide also immunoreact with the unsubstituted polypep-tide.

[0087] Minor modifications of the recombinant 01-180, 01-184 and 01-236
primary amino acid sequences may result in proteins which have substantially equivalent activity
as compared to the respective O1-180, 01-184 and 01-236 polypeptides described herein. Such
modifications may be deliberate, as by site-directed mutagenesis, or may be spontaneous, All of
the polypeptides produced by these modifications are included herein as long as the biological
activity of 01-180, O1-184 or 01-236 still exists. Further, deletion of one or more amino acids
can also result in a modification of the structure of the resultant molecule without significantly
altering its biological activity. This can lead to the development of a smaller active molecule
which would have broader utility. For example, one could remove amino or carboxy terminal

amino acids which may not be required for biological activity of 01-180, 01-184 or O1-236.

[0088] For the purpose of this invention, the term derivative shall mean any
molecules which are within the skill of the ordinary practitioner to make and use, which are
made by modifying the subject compound, and which do not destroy the activity of the
derivatized compound. Compounds which meet the foregoing criteria which diminish, but do
not destroy, the activity of the derivatized compound are considered to be within the scope of the
term derivative. Thus, according to the invention, a derivative of a compound comprising amino
acids in a sequence corresponding to the sequence of O1-180, O1-184 or 01-236, need not
coniprise a sequence of amino acids that corresponds exactly to the sequence of 01-180, 01-184
or 01-236, so long as it retains a measurable amount of the activity of the O1-180, O1-184 or
01-236.

[0089]  Equally, the same considerations may be employed to create a protein,
polypeptide or peptide with countervailing, e.g., antagonistic properties. This is relevant to the
present invention in which O1-180, O1-184 or 01-236 mutants or analogues may be generated.
For example, a 01-180, 01-184 or 01-236 mutant may be generated and tested for O1-180, O1-
184 or 01-236 activity to identify those residues important for O1-180, 01-184 or 01-236
activity. 01-180, O1-184 or 01-236 mutants may also be synthesized to reflect a 01-180, O1-
184 or 01-236 mutant that occurs in the human population and that is linked to the development

of cancer. Also, 01-180, O1-184 or O1-236 mutants may be used as antagonists to inhibit or
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enhance fertitlity. Thus, 0O1-180, O1-184 or O1-236 mutants may be used as potential

contraceptive compositions and/or fertility enhancement compostions.

B. Nucleic Acids

[0090] The invention also provides polynucleotides encoding the 01-180
(SEQ.ID.NO.1, SEQ.ID.NO.11, SEQ.ID.NO.13 and SEQ.ID.NO.12), O1-184 (SEQ.ID.NO.3) or
01-236 (SEQ.ID.NO.5, SEQ.ID.NO.7, SEQ.ID.NO.8; SEQ.ID.NO.10, and SEQ.ID.NO.14)
proteins and fragments and derivatives thereof. These polynucleotides include DNA, cDNA and
RNA sequences which encode O1-180, O1-184 or 01-236. It is understood that all
polynucleotides encoding all or a portion of 01-180, O1-184 and/or O1-236 are also included
herein, as long as they encode a polypeptide with the activity of 01-180 (SEQ.ID.NO.1,
SEQ.ID.NO.11, SEQ.ID.NO.13 and SEQ.ID.NO.12), 01-184 (SEQ.ID.NO.3) or 01-236
(SEQID.NO.5, SEQID.NO.7, SEQID.NO.8; SEQID.NO.10, and SEQ.ID.NO.14). Such
polynucleotides include naturally occurring, synthetic, and intentionally ~manipulated
polynucleotides. For example, polynucleotides of O1-180 (SEQ.ID.NO.1, SEQID.NO.11,
SEQID.NO.13 and SEQIDNO.12), 01-184 (SEQIDNO.3) or 01-236 (SEQ.ID.NO.5,
SEQ.ID.NO.7, SEQ.ID.NO.8; SEQ.ID.NO.10, and SEQ.ID.NO.14) may be subjected to site-
directed mutagenesis. The polynucleotide sequences for 01-180, O1-184 and O1-236 also
includes antisense sequences. The polynucleotides of the invention include sequences that are
degenerate as a result of the genetic code, There are 20 natural amino acids, most of which are
specified by more than one codon. Therefore, all degenerate nucleotide sequences are included in
the invention as long as the amino acid sequences of 01-180, 01-184 and 01-236 polypeptides

encoded by the nucleotide sequences are functionally unchanged.

[0091] DNA sequences of the invention can be obtained by several methods. For
example, the DNA can be isolated using hybridization or amplification techniques which are
well known in the art. These include, but are not limited to: 1 ) hybridization of genomic or
cDNA libraries with probes to detect homologous nucleotide sequences, 2) antibody screening of
expression libraries to detect cloned DNA fragments with shared structural features, or 3) use of

oligonucleotides related to these sequences and the technique of the polymerase chain reaction.

[0092] Preferably the O1-180, 01-184 and 01-236 polynucleotides of the
invention are derived from a mammalian organism, and most preferably from a mouse, rat,

elephant, pig, cow or human. Screening procedures which rely on nucleic acid hybridization
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make it possible to isolate any gene sequence from any organism, provided the appropriate probe
is available. Oligonucleotide probes, which correspond to a part of the sequence encoding the
protein in question, can be synthesized chemically. This fequires that short, oligopeptide
stretches of amino acid sequence must be known. The DNA sequence encoding the protein can
be deduced from the genetic code, however, the degeneracy of the code must be taken into
account. It is possible to perform a mixed addition reaction when the sequence is degenerate.
This includes a heterogeneous mixture of denatured double-stranded DNA. For such screening,
hybridization is preferably performed on either single-stranded DNA or denatured double-
stranded DNA. Hybridization is particularly useful in the detection of ¢cDNA clones derived
from sources where an extremely low amount of mRNA sequences relating to the polypeptide of
interest are present. In other words, by using stringent hybridization conditions directed to avoid
non-specific binding, it is possible, for example, to allow the autoradiographic visualization of a
specific cDNA done by the hybridization of the target DNA to that single probe in the mixture
which is its complete complement (Wallace et al., 1981).

[0093]  The development of specific DNA sequences encoding 01-180, O1-184
and O1-236 can also be obtained by: 1) isolation of double-stranded DNA sequences from the
genomic DNA; 2) chemical manufacture of a DNA sequence to provide the necessary codons for
the polypeptides of interest; and 3) in vitro synthesis of a double- stranded DNA sequence by
reverse transcription of mRNA isolated from a eukaryotic donor cell. In the latter case, a double-
stranded DNA complement of mRNA is eventually formed which is generally referred to as
cDNA.

[0094]  Of the three above-noted methods for developing specific DNA sequences
for use in recombinant procedures, the isolation of genomic DNA isolates is the least common.
This i$ especially true when it is desirable to obtain the microbial expression of mammalian

pblypeptides due to the presence of inirons.

[0095]  The synthesis of DNA sequences is frequently the method of choice when
the entire sequence of amino acid residues of the desired polypeptide product is known. When
the entire sequence of amino acid residues of the desired polypeptides is not known, the direct
synthesis of DNA sequences is not possible and the method of choice is the synthesis of cDNA
sequences. Among the standard procedures for isolating cDNA sequences of interest is the

formation of plasmid- or phage-carrying ¢DNA libraries, which are derived from reverse
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transcription of mRNA which is abundant in donor cells that have a high level of genetic
expression. When used in combination with polymerase chain reaction technology, even rare
expression products can be cloned. In those cases where significant portions of the amino acid
sequence of the polypeptide are known, the production of labeled single or double-stranded DNA
or RNA probe sequences duplicating a sequence putatively present in the target cDNA may be
employed in DNA/DNA hybridization procedures which are carried out on cloned copies of the
cDNA which have been denatured into a single-stranded form (Jay et al., 1983).

[0096] A cDNA expression library, such as lambda gt11, can be screened indirectly
for O1-180, 01-184 and/or O1-236 peptides having at least one epitope, using antibodies
specific for 01-180, O1-184 and/or 01-236. Such antibodies can be either polyclonally or
monoclonally derived and used to detect expression product indicative of the presence of O1-
180, 01-184 and/or 01-236 cDNA.

[0097] DNA sequences encoding O1-180, 01-184 or 01-236 can be expressed in
vitro by DNA transfer into a suitable host cell. Host cells are cells in which a vector can be
propagated and its DNA expressed. The term also includes any progeny of the subject host cell.
It is understood that all progeny may not be identical to the parental cell since there may be
mutations that occur during replication. However, such progeny are included when the term host
cell is used. Methods of stable transfer, meaning that the foreign DNA is continuously

maintained in the host, are known in the art,

[0098] 1In the present invention, the O1-180, O1-184 and/or O1-236 polynucleotide
sequences may be inserted into a recombinant expression vector. The term recombinant
expression vectors refers to a plasmid, virus or other vehicle known in the art that has been
manipulated by insertion or incorporation of the 01-180, 01-184 or O1-236 genetic sequences.
Such expression vectors contain a promoter sequence which facilitates the efficient transcription
of the inserted genetic sequence of the host. The expression vector typically contains an origin of
replication, a promoter, as well as specific genes which allow phenotypic selection of the
transformed cells. Vectors suitable for use in the present invention include, but are not limited to
the T7-based expression vector for expression in bacteria (Rosenberg ef al., 1987), the pMSXND
expression vector for expression in mammalian cells (Lee and Nathans, 1988) and baculovirus-
derived vectors for expression in insect cells. The DNA segment can be present in the vector

operably linked to regulatory elements, for example, a promoter (e.g.. T7, metallothionein 1, or
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polyhedrin promoters). Polynucleotide sequences encoding O1-180, 01-184 or O1-236 can be
expressed in either prokaryotes or eukaryotes. Hosts can include microbial, yeast, insect and
mammalian organisms. Methods of expressing DNA sequences having eukaryotic or viral
sequences in prokaryotes are well known in the art. Biologically functional viral and plasmid
DNA vectors capable of expression and replication in a host are known in the art. Such vectors

are used to incorporate DNA sequences of the invention.

[0099] Transformation of a host cell with recombinant DNA may be carried out by
conventional techniques as are well known to those skilled in the art. Where the host is
prokaryotic, such as E coli, competent cells which are capable of DNA uptake can be prepared
from cells harvested after exponential growth phase and subsequently treated by the CaCl;
method using procedures well known in the art. Alternatively, MgCly or RbCl can be used.

Transformation can also be performed after forming a protoplast of the host cell if desired.

[0100] When the host is a eukaryote, such methods of transfection of DNA as
calcium phosphate co-precipitates, conventional mechanical procedures such as microinjection,
electroporation, insertion of a plasmid encased in liposomes, or virus vectors may be used.
Eukaryotic cells can also be co-transformed with DNA sequences encoding the O1-180, O1-184
or 01-236 ¢DNA sequences of the invention, and a second foreign DNA molecule encoding a
selectable phenotype, such as the neomycin resistance gene. Another method is to use a
eukaryotic viral vector, such as simian virus 40 (SV40) or bovine papilloma virus, to transiently
infect or transform eukaryotic cells and express the protein. (see for example, Eukaryotic Viral
Vectors, Cold Spring Harbor Laboratory, Gluzman ed., 1982).

[0101] Isolation and purification of microbial expressed polypeptide, or fragments
thereof, provided by the invention, may be carried out by conventional means induding
preparative chromatography and immunological separations involving monoclonal or polyclonal

antibodies.

[0102] The invention includes antibodies immunoreactive with 01-180, O1-184 or

01-236 polypeptides or functional fragments thereof. Antibodies, which consists essentially of

pooled monoclonal antibodies with different epitopic specificities, as well as distinct monoclonal

antibodies, are provided. Monoclonal antibodies are made from antigen containing fragments of

the protein by methods well known to those skilled in the art (Kohler, et ol Nature, 256:495,
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1975). The term antibody as used in this invention is meant to include intact molecules as well as
fragments thereof, such as Fab and F(ab')2, which are capable of binding an epitopic determinant
on 01-180, 01-184 or O1-236.

C. Diagnositic Uses

[0103] The term cell-degenerative disorder denotes the loss of any type of cell in
the ovary, either directly or indirectly. For example, in the absence of GDF-9, there is a block in
the growth of the granulosa cells leading to eventnal degeneration (i.e., death) of the oocytes
(Dong ef al, 1996). This death of the oocyte appears to lead to differentiation of the granulosa
cells. In addition, in the absence of GDF-9, no normal thecal cell layer is formed around the
follicles. Thus, in the absence of one oocyte-specific protein, GDF-9, there are defects in three
different cell lineages, oocytes, granulosa cells, and thecal cells. In a similar way, death or
differentiation of these various cell lincages could be affected by absence or misexpression of
01-180, O1-184, or 01-236.

[0087]  Absence or misexpression of 01-180, 01-184, or O1-236 could result in
defects in the oocyte/egg leading to the inability of the egg to be fertilized by spermatozoa.
Alternatively, embryos may not develop or halt development during the early stage of
embryogenesis or show defects in fertilization secondary to absence of these oocyte derived
factors. Therefore, 01-180, O1-184 or O1-236 compositions may be employed as a diagnostic or
prognostic indicator of infertility in general. More specifically, point mutations, deletions,
insertions or regulatory perturbations can be identified. The present invention contemplates
further the diagnosis of infertility detecting changes in the levels of 01-180, 01-184 or 01-236

expressiorn.

[0104] One embodiment of the instant invention comprises a method for detecting
variation in the expression of O1-180, O1-184 or 01-236. This may comprise determining the
level of 01-180, 01-184 or O1-236 expressed, or determining specific alterations in the
expressed product. In specific embodiments, alterations are detected in the expression of O1-
180, O1-184 or O1-236.

[0105] The biological sample can be tissue or fluid. Various embodiments include
cells from the testes and ovaries. Other embodiments include fluid samples such as vaginal fluid
or seminal fluid.
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[0106] Nucleic acids used are isolated from cells contained in the biological
sample, according to standard methodologies (Sambrook ef al., 1989). The nucleic acid may be
genomic DNA or fractionated or whole cell RNA. Where RNA is used, it may be desired to
convert the RNA to a complementary DNA (cDNA). In one embodiment, the RNA is whole cell
RNA; in another, it is poly-A RNA. Normally, the nucleic acid is amplified.

[0107] Depending on the format, the specific nucleic acid of interest is identified in
the sample directly using amplification or with a second, known nucleic acid following
amplification. Next, the identified product is detected. In certain applications, the detection may
be performed by visual means (e.g., ethidium bromide staining of a gel). Alternatively, the
detection may involve indirect identification of the product via chemiluminescence, radioactive
scintigraphy of radiolabel or fluorescent label or even via a system using electrical or thermal
impulse signals (Affymax Technology; Bellus, 1994).

[0108] Following detection, one may compare the results seen in a given patient
with a statistically significant reference group of normal patients and patients that have been

diagnosed with infertility.

[0109] It is contemplated that other mutations in the O1-180, 01-184 or 01-236
polynucleotide sequences may be identified in accordance with the present invention by
detecting a nucleotide change in particular nucleic acids (U.S. Patent 4,988,617, incorporated
herein by reference). A variety of different assays are contemplated in this regard, including but
not limited to, fluorescent in situ hybridization (FISH; U.S. Patent 5,633,365 and U.S. Patent
5,665,549, each incorporated herein by reference), direct DNA sequencing, PFGE analysis,
Southern or Northern blotting, single-stranded conformation analysis (SSCA), RNAse protection
assay, allele-specific oligonucleotide (ASO, e.g., U.S. Patent 5,639,611), dot blot analysis,
denaturing gradient gel electrophoresis (e.g., U.S. Patent 5,190,856 incorporated herein by
reference), RFLP (e.g., U.S. Patent 5,324,631 incorporated herein by reference) and PCR™.-
SSCP. Methods for detecting and quantitating gene sequences, such as mutated genes and
oncogenes, in for example biological fluids are described in U.S. Patent 5,496,699, incorporated

herein by reference.

{0110] Yet further, it is contemplated by that chip-based DNA technologies such as
those described by Hacia ef al. (1996) and Shoemaker ez al. (1996) can be used for diagnosis of
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infertility. Briefly, these techniques involve quantitative methods for analyzing large numbers of
genes rapidly and accurately. By tagging genes with oligonucleotides or using fixed probe
arrays, one can employ chip technology to segregate target molecules as high density arrays and
screen these molecules on the basis of hybridization. See also Pease et al., (1994); Fodor et al.,
(1991).

[0111] Antibodies can be used in characterizing the O1-180, 01-184 or 01-236
content through techniques such as ELISAs and Western blot analysis. This may provide a

prenatal screen or in counseling for those individuals seeking to have children.

[0112] The steps of various other useful immunodetection methods have been
described in the scientific literature, such as, e.g., Nakamura et al., (1987). Immunoassays, in
their most simple and direct sense, are binding assays. Certain preferred immunoassays are the
various types of radioimmunoassays (RIA) and immunobead capture assay.
Immunohistochemical detection using tissue sections also is particularly useful. However, it will
be readily appreciated that detection is not limited to such techniques, and Western blotting, dot

blotting, FACS analyses, and the like also may be used in connection with the present invention.

[0113] The antibodies of the invention can be bound to many different carriers and
used to detect the presence of an antigen comprising the polypeptide of the invention. Samples of
well-known carriers include glass, polystyrene, polypropylene, polyethylene, dextran, nylon,
amylases, natural and modified celluloses, polyacrylamides, agaroses and magnetite. The nature
of the carrier can be either soluble or insoluble for purposes of the invention. Those skilled in the
art will know of other suitable carriers for binding antibodies, or will be able to ascertain such,

using routine experimentation.

[0114] There are many different labels and methods of labeling known to those of
ordinary skill in the art. Examples of the types of labels which can be used in the present
invention include enzymes, radioisotopes, fluorescent compounds, colloidal ' metals,
chemiluminescent compounds, phosphorescent compounds, and bioluminescent compounds.
Those of ordinary skill in the art will know of other suitable labels for binding to the antibody, or

will be able to ascertain such, using routine experimentation.
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[0115]  Another technique which may also result in greater sensitivity consists of
coupling the antibodies to low molecular weight haptens. These haptens can then be specifically
detected by means of a second reaction. For example, it is comumon to use such haptens as biotin,
which reacts with avidin, or dinitrophenyl, puridoxal, and fluorescein, which can react with

specific anti-hapten antibodies.

[0116] In using the monoclonal antibodies of the invention for the in vivo detection
of antigen, the detectably labeled antibody is given a dose which is diagnostically effective. The
term diagnostically effective means that the amount of detectably labeled monoclonal antibody is
administered in sufficient quantity to enable detection of the site having the antigen composing a
polypeptide of the invention for which the monoclonal antibodies are specific. The
concentration of detectably labeled monoclonal antibody which is administered should be
sufficient such that the binding to those cells having the polypeptide is detectable compared to
the background. Further, it is desirable that the detectably labeled monoclonal antibody be
rapidly cleared from the circulatory system in order to give the best target-to-background signal
ratio. As a rule, the dosage of detectably labeled monoclonal antibody for in vivo diagnosis will
vary depending on such factors as age, sex, and extent of disease of the individual. Such dosages
may vary, for example, depending on whether multiple injections are given, antigenic burden,
and other factors known to those of skill in the art.

[0117] For in vivo diagnostic imaging, the type of detection instrument available is
a major factor in selecting a given radioisotope. The radioisotope chosen must have a type of
decay which is detectable for a given type of instrument. Still another important factor in
selecting a radioisotope for in vivo diagnosis is that deleterious radiation with respect to the host
is minimized. Ideally, a radioisotope used for in vivo imaging will lack a particle emission, but
produce a large number of photons in the 140-250 keV range, which may readily be detected by

conventional gamma cameras.

[0118] For in vivo diagnosis, radioisotopes may be bound to immunoglobulin either
directly or indirectly by using an intermediate functional group. Intermediate functional groups
which often are used to bind radioisotopes which exist as metallic ions to immunoglobulins are
the bifunctional chelating agents such as diethylenetriaminepentacetic acid (DTPA) and

ethylenediaminetetraacetic acid (EDTA) and similar molecules. Typical examples of metallic
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jons which can be bound to the monoclonal antibodies of the invention are ''In, 97Ru, 67Ga,
SBGaq 72As, 871 and °'Ti.

[0119]  The monoclonal antibodies of the invention can also be labeled with a
paramagnetic isotope for purposes of in vivo diagnosis, as in magnetic resonance imaging (MRI)
or electron spin resonance (ESR). In general, any conventional method for visualizing diagnostic
imaging can be utilized. Usually gamma and positron emitting radioisotopes are used for camera
imaging and paramagnetic isotopes for MRIL. Elements which are particularly useful in such
techniques include '*’Gd, **Mn, **Dy, **Cr and *Fe.

[0120] The term cell-proliferative disorder or hyperproliferative disorder denotes
malignant as well as non-malignant cell populations which often appear to differ from the
surrounding tissue both morphologically and genotypically. The 01-180, O1-184 and 01-236
polynucleotides that are antisense molecules are useful in treating malignancies of the various
organ systems, particularly, for example, the ovaries. Essentially, any disorder which is
etiologically linked to altered expression of O1-180, O1-184 or 01-236 could be considered
susceptible to treatment with a O1-180, O1-184 or O1-236 suppressing reagent, respectively.

[0121] The invention provides a method for detecting a cell proliferative disorder
of the ovary which comprises contacting an anti-O1-180, O1-184 or 01-236 antibody with a cell
suspected of having an 01-180, 01-184 or 01-236 associated disorder and detecting binding to
the antibody. The antibody reactive with O1-180, O1-184 or O1-236 is labeled with a compound
which allows detection of binding to 01-180, O1-184 or O1-236, respectively. For purposes of
the invention, an antibody specific for an O1-180, O1-184 or O1-236 polypeptide may be used to
detect the level of O1-180, O1-184 or O1-236, respectively, in biological fluids and tissues. Any
specimen containing a detectable amount of antigen can be used. A preferred sample of this
invention is tissue of ovarian origin, specifically tissue containing oocytes or ovarian follicular
fluid. The level of O1-180, O1-184 or O1-236 in the suspect cell can be compared with the level
in a normal cell to determine whether the subject has an 01-180, O1-184 or O1-236-associated
cell proliferative disorder. Preferably the subject is human. The antibodies of the invention can
e used in any subject in which, it is desirable to administer in vitro or in vivo immunodiagnosis
or immunotherapy. The antibodies of the invention are suited for use, for example, in immuno
assays in which they can be utilized in liquid phase or bound to a solid phase carrier. In addition,

the antibodies in these immunoassays can be detectably labeled in various ways. Examples of
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types of immunoassays which can utilize antibodies of the invention are competitive and non-
competitive immunoassays in either a direct or indirect format. Examples of such immunoassays
are the radioimmunoassay (RIA) and the sandwich (ELISA) assay. Detection of the antigens
using the antibodies of the invention can be done utilizing immunoassays which are run in either
the forward, reverse, or simultaneous modes, including immunochistochemical assays on
physiological samples. Those of skill in the art will know, or can readily discern, other

immunoassay formats without undue experimentation.

D. Therapeutic Uses

[0122] Due to the expression of 01-180, O1-184 and 01-236 in the reproductive
tract, there are a variety of applications using the polypeptides, polynucleotides and antibodies of
the invention, related to contraception, fertility and pregnancy. ©1-180, O1-184 and O1-236
could play a role in regulation of the menstrual cycle and, therefore, could be useful in various

contraceptive regimens.

[0123} It is also contemplated that O1-180, 01-184, or 01-236 polynucleotide
sequences, polypeptide sequences, antibodies, fragments thereof or mutants thereof may be used
to inhibit or enhance early embryogenesis by distrubing the maternal genome. One of skill in the
art is aware that disruptions of the maternal genome that cause phenotypes in embryonic
development are termed maternal effect mutations. Two such examples have been characterized
in mice using knockout technology. In each example, the gene product is normally accumulated
in growing oocytes and persists in the early developing embryo and the phenotype affects
offspring of knockout females, regardless of their genotype or gender. The first identified gene
encodes MATER (maternal antigen that embryos require), which is necessary for development
beyond the two-cell stage and has been implicated in establishing embryonic genome
transcription patterns (Tong ef al, 2000). The second identified gene encodes DNMTlo, an
oocyte-specific DNA methyltransferase critical for maintaining imprinting patterns established in
the embryonic genome and the viability of the developing mouse during the last third of
gestation (Howell et al, 2001). Presumably many other oocyte-derived factors mediate the
complexities of early embryogenesis, thus, it is contemplated that the O1-180 and 01-236 are

maternal effect genes since they function in processes of early embryogenesis.

[0124] In further embodiments, it is contemplated that 01-236 or NPM2 may play

arole in in chromatin remodeling during early embryoonic development. For example, studies
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have predicted the presence of a mammalian nuclear protein that is necessary for oocyte
remodeling of sperm DNA, and is released into the ooplasm at germinal vesicle breakdown
(Maeda et al., 1998). Yet further, it is known that oocytes can efficiently remodel not only sperm
nuclei during fertilization, but also somatic cell nuclei. Thus, the inventors have contemplated
the role of NPM2 in nuclear transfer cloning (Zuccotti et ¢l., 2000). It envisioned that NPM2
(encoded by 01-236) is a critical factor in mamimalian oocytes for chromatin remodeling during
early embryonic development. Thus, supplementing enucleated oocytes with NPM2 may

facilitate cloning by nuclear transfer technologies.

[0125] The monoclonal antibodies of the invention can be used in vitro and in vive
to monitor the course of amelioration of an O1-180, O1-184 or O1-236-associated disease in a
subject. Thus, for example, by measuring the increase or decrease in the number of cells
expressing antigen comprising a polypeptide of the invention or changes in the concentration of
such antigen present in various body fluids, it would be possible to determine whether a
particular therapeutic regimen aimed at ameliorating the 01-180, 01-184 or O1-236-associated
disease is effective. The term ameliorate denotes a lessening of the detrimental effect of the O1-
180, O1-184 or O1-236-associated disease in the subject receiving therapy.

[0126] The present invention identifies nucleotide sequences that can be expressed
in an altered manner as compared to expression in a normal cell, therefore, it is possible to
design appropriate therapeutic or diagnostic techniques directed to this sequence. Thus, where a
cell-proliferative disorder is associated with the expression of 01-180, 01-184 or 01-236,
nucleic acid sequences that interfere with the expression of O1-180, 01-184 or 01-236,
respectively, at the translational level can be used. This approach utilizes, for example, antisense
nucleic acids or ribozymes to block translation of a specific O1-180, 01-184 or 01-236 mRNA,
either by masking that mRNA with an antisense nucleic acid or by cleaving it with a ribozyme.

[0127] Antisense nucleic acids are DNA or RNA molecules that are
complementary to at least a portion of a specific mRNA molecule (Weintraub, 1990). In the cell,
the antisense nucleic acids hybridize to the corresponding mRNA, forming a double-stranded
molecule. The antisense ﬁucleic acids interfere with the translation of the mRNA, since the cell
will not translate a mRNA that is double-stranded. Antisense oligomers of about 15 nucleotides
are preferred, since they are easily synthesized and are less likely to cause problems than larger

molecules when introduced into the target O1-180, O1-184 or 01-236-producing cell. The use
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of antisense methods to inhibit the in vitro translation of genes is well known in the art (Marcus-
Sakura, 1988).

[0128] Ribozymes are RNA molecules possessing the ability to specifically cleave
other single-stranded RNA in a manner analogous to DNA restriction endonucleases. Through
the modification of nucleotide sequences which encode these RNAs, it is possible to engineer
molecules that recognize specific nucleotide sequences in an RNA molecule and cleave it (Cech,
1988). A major advantage of this approach is that, because they are sequence-specific, only

mRNAs with particular sequences are inactivated.

[0129] There are two basic types of ribozymes namely, tetrahymena-type
(Hasselhoff, 1988) and “hammerhead”-type. Tetrahymena-type ribozymes recognize sequences
which are four bases in length, while “hammerhead”-type ribozymes recognize base sequences
11-18 bases in length, The longer the recognition sequence, the greater the likelihood that the
sequence will ocour exclusively in the target mRNA species. Consequently, hammerhead-type
ribozymes are preferable to tetrahymena-type ribozymes for inactivating a specific mRNA.

species and 18-based recognition sequences are preferable to shorter recognition sequences.

[0130] The present invention also provides gene therapy for the treatment of cell
proliferative or degenerative disorders which are mediated by O1-180, O1-184 or O1-236
proteins. Such therapy would achieve its therapeutic effect by introduction of the respective O1-
180, 0O1-184 or 01-236 cDNAs or O1-180, O1-184, or 01-236 antisense polynucleotide into
cells baving the proliferative or degenerative disorder. Delivery of 01-180, 01-184, or 01-236
cDNAs or antisense O1-180, O1-184 or O1-236 polynucleotides can be achieved using a
recombinant expression vector such as a chimeric virus or a colloidal dispersion system.
Especially preferred for therapeutic delivery of cDNAs or antisense sequences is the use of

targeted liposomes.

[0131] Varjous viral vectors which can be utilized for gene therapy as taught herein
include adenovirus, herpes virus, vaccinia, or, preferably, an RNA virus such as a retrovirus.
Preferably, the retroviral vector is a derivative of a murine or avian retrovirus. Examples of
retroviral vectors in which a single foreign gene can be inserted include, but are not limited to:
Moloney murine leukemia virus (MoMuLV), Harvey murine sarcoma virus (HaMuSV), murine
mammary tumor virus (MuMTV), and Rous Sarcoma Virus (RSV). A number of additional
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retroviral vectors can incorporate multiple genes. All of these vectors can transfer or incorporate
a gene for a selectable marker so that transduced cells can be identified and generated. By
inserting an 01-180, O1-184 or 01-236 sequence of interest into the viral vector, along with
another gene which encodes the ligand for a receptor on a specific target cell, for example, the
vector is now target specific. Retroviral vectors can be made target specific by inserting, for
example, a polynucleotide encoding a sugar, a glycolipid, or a protein. Preferred targeting is
accomplished by using an antibody to target the retroviral vector, Those of skill in the art will
know of, or can readily ascertain without undue experimentation, specific polynucleotide
sequences which can be inserted into the retroviral genome to allow target specific delivery of
the retroviral vector containing an 01-180, 01-184 or 01-236 ¢cDNA or 01-180, 01-184, or O1-

236 antisense polynucleotides.

[0132]  Since recombinant retroviruses are defective, they require assistance in
order to produce infectious vector particles. This assistance can be provided, for example, by
using helper cell lines that contain plasmids encoding all of the structural genes of the retrovirus
under the control of regulatory sequences within the LTR. These plasmids are missing a
nucleotide sequence which enables the packing mechanism to recognize an RNA transcript for
encapsidation. Helper cell lines which have deletions of the packaging signal include, but are
not limited to y2, PA317 and PA12, for example. These cell lines produce empty virions, since
no genome is packaged. If a retroviral vector is introduced into such cells in which the
packaging signal is intact, but the structural genes are replaced by other genes of interest, the

vector can be packaged and vector virion produced.

[0133] Alternatively NIH 3T3 or other tissue culture cells can be directly
transfected with plasmids encoding the retroviral structural gemes gag, pol and env, by
conventional calcium phosphate fransfection. These cells are then transfected with the vector
plasmid containing the genes of interest. The resulting cells release the retroviral vector into the

culture medium.

[0134] Another targeted delivery system for O1-180, O1-184 or 01-236 ¢cDNAs or
01-180, 01-184, or 01-236 antisense polynucleotides is a colloidal dispersion system. Colloidal
dispersion systems include macromolecule complexes, nanocapsules complexes, nanocapsules,
microspheres, beads, and lipid-based systems including oil-in-water emulsions, micelles, mixed

micelles, and liposomes. The preferred colloidal system of this invention is a liposome.
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Liposomes are artificial membrane vesicles which are useful as delivery vehicles in vitro and in
vivo. It has been shown that large unilamellar vesicles (LUV), which range in size from 0.2-4.0
um can encapsulate a substantial percentage of an aqueous buffer containing large
macromolecules. RNA, DNA and intact virions can be encapsulated within the aqueous interior
and be delivered to cells in a biologically active form (Fraley et 2/1981). In addition to
mammalian cells, liposomes have been used for delivery of polynucleotides in plant, yeast and
bacterial cells. In order for a liposome to be an efficient gene transfer vehicle, the following
characteristics should be present: (1) encapsulation of the genes of interest at high exigency
while not compromising their biological activity; (2) preferential and substantial binding to a
target cell in comparison to non-target cells; (3) delivery of the aqueous contents of the vesicle to
the target cell cytoplasm at high efficiency; and (4) accurate and effective expression of genetic

information (Manning ef al., 1988).

[0135] The composition of the liposome is usually a combination of phospholipids,
particularly high-phase-transition-temperature phospholipids, usually in combination with
steroids, especially cholesterol. Other phospholipids or other lipids may also be used. The
physical characteristics of liposomes depend on pH, ionic strength, and the presence of divalent

cations.

[0136] Examples of lipids useful in liposome production include phosphatidyl
compounds, such as phosphatidylgiycerol, phosphatidylcholine, phosphatidylserine,
phosphatidylethanolamine, sphingolipids, cerebrosides, and gangliosides. Particularly useful are
diacylphosphatidylglycerols, where the lipid moiety contains from 14-18 carbon atoms,
particularly from 16-18 carbon atoms, and is saturated. Ilustrative phospholipids include egg
phosphatidylcholine, dipalmitoylphosphatidylcholine and distearoylphosphatidylcholine.

[0137] The fargeting of liposomes can be classified based on anatomical and
mechanistic factors. Anatomical classification is based on the level of selectivity, for example,
organ-specific, cell-specific, and organelle-specific. Mechanistic targeting can be distinguished
based upon whether it is passive or active. Passive targeting utilizes the natural tendency of
liposomes to distribute to cells of the reticulo-endothelial system (RES) in organs which contain
sinusoidal capillaries. Active targeting, on the other hand, involves alteration of the liposome by

coupling the liposome to a specific ligand such as a monoclonal antibody, sugar, glycolipid, or
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protein, or by changing the composition or size of the liposome in order to achieve targeting to

organs and cell types other than the naturally occurring sites of localization.

[0138]  The surface of the targeted delivery system may be modified in a variety of
ways. In the case of a liposomal targeted delivery system, lipid groups can be incorporated into
the lipid bilayer of the liposome in order to maintain the targeting ligand in stable association
with the liposomal bilayer. Various linking groups can be used for joining the lipid chains to the
targeting ligand.

E. Screening for Modulators

[0139] The present invention also contemplates the use of 01-180, 01-184 or Ol-
236 and active fragments, and nucleic acids coding therefore, in the screening of compounds for
activity in either stimulating 01-180, O1-184 or 01-236, overcoming the lack of 01-180, O1-
184 or 01-236 or blocking or inhibiting the effect of an 01-180, O1-184 or 01-236 molecule.
These dssays may make use of a variety of different formats and may depend on the kind of

“activity” for which the screen is being conducted.

{0140]  In one embodiment, the invention is to be applied for the screening of
compounds that bind to the O1-180, O1-184 or 01-236 polypeptide or fragment thereof. The
polypeptide or fragment may be either free in solution, fixed to a support, expressed in or on the
surface of a cell. Either the polypeptide or the compound may be labeled, thereby permitting

determining of binding.

[0141] In another embodiment, the assay may measure the inhibition of binding of
01-180, O1-184 or 01-236 to a natural or artificial substrate or binding partner. Competitive
binding assays can be performed in which one of the agents (01-180, 01-184 or 01-236,
binding partner or compound) is labeled. Usually, the polypeptide will be the labeled species.
One may measure the amount of free label versus bound label to determine binding or inhibition

of binding.

[0142] Another technique for high throughput screening of compounds is described
in WO 84/03564. Large numbers of small peptide test compounds are synthesized on a solid

substrate, such as plastic pins or some other surface, The peptide test compounds are reacted
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with O1-180, 01-184 or 01-236 and washed. Bound polypeptide is detected by various
methods.

[0143]  Purified O1-180, O1-184 or 01-236 can be coated directly onto plates for
use in the aforementioned drug screening techniques. However, non-neuiralizing antibodies to
the polypeptide can be used to inumobilize the polypeptide to a solid phase. Also, fusion proteins
containing a reactive region (preferably a terminal region) may be used to link the 01-180, O1-

184 or 01-236 active region to a solid phase.

[0144] Various cell lines containing wild-type or natural or engineered mutations
in 01-180, O1-184 or O1-236 gene can be used to study various functional attributes of O1-180,
01-184 or 01-236 and how a candidate compound affects these attributes. Methods for

- engineering mutations are described elsewhere in this document, as are naturally-occurring

mutations in 01-180, 01-184 or O1-236 that lead to, contribute to and/or otherwise cause
infertility. In such assays, the compound would be formulated appropriately, given its
biochemical nature, and contacted with a target cell. Depending on the assay, culture may be
required. The cell may then be examined by virtue of a number of different physiologic assays.
Alternatively, molecular analysis may be performed in which the function of 01-180, 01-184 or
01-236, or related pathways, may be explored.

[0145] In a specific embodiment, yeast two-hybrid analysis is performed by
standard means in the art with the polypeptides of the present invention, 7.e., 01-180, O1-184 or
01-236. Two hybrid screen is used to elucidate or characterize the function of a protein by
identifying other proteins with which it interacts. The protein of unknown function, herein
referred to as the “bait” is produced as a chimeric protein additionally containing the DNA
binding domain of GAL4. Plasmids containing nucleotide sequences which express this
chimeric protein are transformed into yeast cells, which also contain a representative plasmid
from a library containing the GAL4 activation domain fused to different nucleotide sequences
encoding different potential target proteins. If the bait protein physically interacts with a target
protein, the GAL4 activation domain and GAL4 DNA binding domain are tethered and are
thereby able to act conjunctively to promote transcription of a reporter gene. If no interaction
occurs between the bait protein and the potential target protein in a particular cell, the GAL4
components remain separate and unable to promote reporter gene transcription on their own.

One skilled in the art is aware that different reporter genes can be utilized, including B-
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galactosidase, HIS3, ADE2, or URA3. Furthermore, multiple reporter sequences, each under the
control of a different inducible promoter, can be utilized within the same cell to indicate
interaction of the GAL4 components (and thus a specific bait and target protein). A skilled
artisan is aware that use of multiple reporter sequences decreases the chances of obtaining false
positive candidates. Also, alternative DNA-binding domain/activation domain components may
be used, such as LexA. One skilled in the art is aware that any activation domain may be paired
with any DNA binding domain so long as they are able to generate transactivation of a reporter
gene. Furthermore, a skilled artisan is aware that either of the two components may be of
prokaryotic origin, as long as the other component is present and they jointly allow

transactivation of the reporter gene, as with the LexA system.

[0146] Two hybrid experimental reagents and design are well known to those
skilled in the art (see The Yeast Two-Hybrid System by P. L. Bartel and S. Fields (eds.) (Oxford
University Press, 1997), including the most updated improvements of the system (Fashena ez al.,
2000). A skilled artisan is aware of commercially available vectors, such as the Matchmaker™
Systems from Clontech (Palo Alto, CA) or the HybriZAP® 2.1 Two Hybrid System (Stratagene;
La Jolla, CA), or vectors available through the research commmunity (Yang et al., 1995; James et
al., 1996). In alternative embodiments, organisms other than yeast are used for two hybrid
analysis, such as mammals (Mammalian Two Hybrid Assay Kit from Stratagene (La Jolla, CA))
or E. eoli (Hu et al., 2000).

[0147]  In an alternative embodiment, a two hybrid system is utilized wherein
protein-protein interactions are detected in a cytoplasmic-based assay. In this embodiment,
proteins are expressed in the cytoplasm, which allows posttranslational modifications to occur
and permits transcriptional activators and inhibitors to be used as bait in the screen. An example
of such a system is the CytoTrap® Two-Hybrid System from Stratagene (La Jolla, CA), in which
a target protein becomes anchored to a cell membrane of a yeast which contains a temperature
sensitive mutation in the cde25 gene, the yeast homologue for hSos (a guanyl nucleotide
exchange factor). Upon binding of a bait protein to the target, hSos is localized to the
membrane, which allows activation of RAS by promoting GDP/GTP exchange. RAS then
activates a signaling cascade which allows growth at 37°C of a mutant yeast cdc25H. Vectors

(such as pMyr and pSos) and other experimental details are available for this system to a skilled
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artisan through Stratagene (La Jolla, CA). (See also, for example, U.S. Patent No. 5,776,689,

herein incorporated by reference).

[0148] Thus, in accordance with an embodiment of the present invention, there is a
method of screening for a peptide which interacts with 01180, 01-184 or 01-236 comprising
introducing into a cell a first nucleic acid comprising a DNA segment encoding a test peptide,
wherein the test peptide is fused to a DNA binding domain, and a second nucleic acid
comprising a DNA segment encoding at least part of 01-180, 01-184 or O1-236, respectively,
wherein the at least part of Q1-180, O1-184 or O1-236 respectively, is fused to a DNA activation
domain. Subsequently, there is an assay for interaction between the test peptide and the 01-180,
01-184 or O1-236 polypeptide or fragment thereof by assaying for interaction between the DNA
binding domain and the DNA activation domain. For example, the assay for interaction between

the DNA binding and activation domains may be activation of expression of B-galactosidase.

[0149] An alternative method is screening of lambda.gtll, lambda.LZAP
(Stratagene) or equivalent cDNA expression libraries with recombinant O1-180, O1-184 or O1-
236. Recombinant O1-180, 01-184 or 01-236 or fragments thereof are fused to small peptide
tags such as FLAG, HSV or GST. The peptide tags can possess convenient phosphorylation
sites for a kinase such as heart muscle creatine kinase or they can be biotinylated. Recombinant
01-180, O1-184 or 01-236 can be phosphorylated with *[P] or used unlabeled and detected
with streptavidin or antibodies against the tags. .lambda.gt11cDNA expression libraries are
made from cells of interest and are incubated with the recombinant O1-180, O1-184 or 01-236,
washed and cDNA clones which interact with O1-180, 01-184 or Q1-236 isolated. Such
methods are routinely used by skilled artisans. See, e.g., Sambrook (supra).

[0150]  Another method is the screening of a mammalian expression library in
which the cDNAs are cloned into a vector between a mammalian promoter and polyadenylation
site and transiently transfected in cells. Forty-eight hours later the binding protein is detected by
incubation of fixed and washed cells with a labeled O1-180, O1-184 or 01-236. In this manner,
pools of ¢cDNAs contajning the cDNA encoding the binding protein of interest can be selected
and the ¢cDNA of interest can be isolated by further subdivision of each pool followed by cycles
of transient transfection, binding and autoradiography. Alternatively, the cDNA of interest can

be isolated by transfecting the entire cDNA library into mammalian cells and panning the cells
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on a dish containing the O1-180, 01-184 or 01-236 bound to the plate. Cells which attach after
washing are lysed and the plasmid DNA isolated, amplified in bacteria, and the cycle of
transfection and panning repeated until a single cDNA clone is obtained. See Seed et al., 1987
and Aruffo et al., 1987 which are herein incorporated by reference. If the binding protein is
secreted, its cDNA can be obtained by a similar pooling strategy once a binding or neutralizing
assay has been established for assaying supernatants from transiently transfected cells. General

methods for screening supernatants are disclosed in Wong et al., (1985).

[0151]  Another alternative method is isolation of proteins interacting with the O1-
180, O1-184 or O1-236 directly from cells. Fusion proteins of 0O1-180, O1-184 or 01-236 with
GST or small peptide tags are made and immobilized on beads. Biosynthetically labeled or
unlabeled protein extracts from the cells of interest are prepared, incubated with the beads and
washed with buffer. Proteins interacting with the O1-180, O1-184 or O1-236 are eluted
specifically from the beads and analyzed by SDS-PAGE. Binding partner primary amino acid
sequence data are obtained by microsequencing. Optionally, the cells can be treated with agents
that induce a functional response such as tyrosine phosphorylation of cellular proteins. An

example of such an agent would be a growth factor or cytokine such as interleukin-2.

[0152]  Another alternative method is immunoaffinity purification. Recombinant
01-180, OI1-184 or OI-236 is incubated with labeled or unlabeled cell extracts and
immunoprecipitated with anti- 01-180, 01-184 or 01-236 antibodies. The immunoprecipitate is
recovered with protein A-Sepharose and analyzed by SDS-PAGE. Unlabelled proteins are
labeled by biotinylation and detected on SDS gels with streptavidin. Binding partner proteins are
analyzed by microsequencing. Further, standard biochemical purification steps known to those

skilled in the art may be used prior to microsequencing.

[0153]  Yet another alternative method is screening of peptide libraries for binding
partners. Recombinant tagged or labeled O1-180, O1-184 or O1-236 is used to select peptides
from a peptide or phosphopeptide fibrary which interact with the O1-180, O1-184 or O1-236.
Sequencing of the peptides leads to identification of consensus peptide sequences which might

‘be found in interacting proteins.

[0154] The present invention also encompasses the use of various animal models.
Thus, any identity seen between human and other animal O1-180, O1-184 or 01-236 provides an
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excellent opportunity to examine the function of O1-180, O1-184 or O1-236 in a whole animal
system where it is normally expressed. By developing or isolating mutant cells lines that fail to
express normal 01-180, 01-184 or 01-236, one can generate models in mice that enable one to
study the mechanism of 01-180, O1-184 or 01-236 and its role in oogenesis and embryonic

development.

[0155]  Treatment of animals with test compounds will involve the administration
of the compound, in an appropriate form, to the animal. Administration will be by any route that
could be utilized for clinical or non-clinical purposes, including but not limited to oral, nasal,
buccal, rectal, vaginal or topical. Alternatively, administration may be by intrairacheal
instillation, bronchial instillation, intradermal, subcutaneous, intramuscular, intraperitoneal or
intravenous injection. Specifically contemplated are systemic intravenous injection, regional

administration via blood or lymph supply and intratumoral injection.

[0156] Determining the effectiveness of a compound iz vivo may involve a variety
of different criteria. Such criteria include, but are not limited to, increased fertility, decreased

fertility or contraception.

[0157] In one embodiment of the invention, transgenic animals are produced which
contain a functional transgene encoding a functional O1-180, O1-184 or O1-236 polypeptide or
variants thereof. Transgenic animals expressing O1-180, O1-184 or O1-236 transgenes,
recombinant cell lines derived from such animals and transgenic embryos may be useful in
methods for screening for and identifying agents that induce or repress function of 01-180, O1-
184 or O1-236. Transgenic animals of the present invention also can be used as models for

studying disease states.

[0158] In one embodiment of the invention, an O1-180, O1-184 or 01-236
transgene is introduced into a non-hwman host to produce a transgenic animal expressing an O1-
180, O1-184 or 01-236. The transgenic animal is produced by the integration of the transgene
into the genome in a manner that permits the expression of the transgene. Methods for
producing transgenic animals are generally described by Wagner and Hoppe (U.S. Patent
4,873,191; which is incorporated herein by reference), Brinster et al, 1985; which is

incorporated herein by reference in its entirety) and in “Manipulating the Mouse Embryo; A
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Laboratory Manual” 2nd edition (eds., Hogan, Beddington, Costantimi and Long, Cold Spring

Harbor Laboratory Press, 1994; which is incorporated herein by reference in its entirety).

[0159] Tt may be desirable to replace the endogenous O1-180, 01-184 or 01-236
by homologous recombination between the transgene and the endogenous gene; or the
endogenous gene may be eliminated by deletion as in the preparation of "knock-out" animals.
Typeially, targeting vectors that contain a portion of the gene of interest and a selection marker
are generated and transfected into embryonic stem (ES) cells. These targeting vectors are
electroporated into the hprt-negative ES cell line and selected in HAT and FIAU. ES cells with
the correct mutation are injected into blastocysts to generate chimeras and eventually
heterozygotes and homozygotes for the mutant O1-180, O1-184 and O1-236 genes. Thus, the
absence of 01-180, 01-184 or 01-236 in “knock-out” mice permits the study of the effects that
loss of 01-180, O1-184 or O1-236 protein has on a cell in vivo.

{0160] As noted above, transgenic animals and cell lines derived from such

animals may find use in certain testing experiments. In this regard, transgenic animals and cell

" lines capable of expressing wild-type or mutant O1-180, O1-184 or O1-236 may be exposed to

test substances. These test substances can be screened for the ability to enhance wild-type O1-

180, O1-184 or O1-236 expression and or function or impair the expression or function of
mutant O1-180, 01-184 or 01-236.

F. Formulations and Routes for Administration to Patients

[0161] Where clinical applications are contemplated, it will be necessary to prepare
pharmaceutical compositions - expression vectors, virus stocks, proteins, antibodies and drugs -
in a form appropriate for the intended application. Generally, this will entail preparing
conipositions that are essentially free of pyrogens, as well as other impurities that could be

harmful to humans or animals.

[0162] One will generally desire to employ appropriate salts and buffers to render
delivery vectors stable and allow for uptake by target cells. Buffers also will be employed when
recombinant cells are introduced into a patient. Aqueous compositions of the present invention
comprise an effective amount of the vector to cells, dissolved or dispersed in a pharmaceutically
acceptable carrier or aqueous medium. Such compositions also are referred to as inocula. The
phrase "pharmaceutically or pharmacologically acceptable;' refer to molecular entities and
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compositions that do not produce adverse, allergic, or other untoward reactions when
administered to an animal or a human. As used herein, "pharmaceutically acceptable carrier”
includes any and all solvents, dispersion media, coatings, antibacterial and antifungal agents,
isotonic and absorption delaying agents and the like. The use of such media and agents for
pharmaceutically active substances is well know in the art. Except insofar as any conventional
media or agent is incompatible with the vectors or cells of the present invention, its use in
therapeutic compositions is contemplated. Supplementary active ingredients also can be

incorporated into the compositions.

[0163) The active compositions of the present invention may include classic
pharmaceutical preparations. Administration of these compositions according to the present
invention will be via any common route so long as the target tissue is available via that route.
This includes oral, nasal, buccal, rectal, vaginal or topical. Alternatively, administration may be
by orthotopic, intradermal, subcutaneous, intramuscular, intraperitoneal or intravenous injection.
Such compositions would normally be administered as pharmaceutically acceptable

compositions, described supra.

[0164] The active compounds also may be administered parenterally or
intraperitoneally.  Solutions of the active compounds as free base or pharmacologically
acceptable salts can be prepared in water suitably mixed with a surfactant, such as
hydroxypropylcellulose. Dispersions can also be prepared in glycerol, liquid polyethylene
glycols, and mixtures thereof and in oils. Under ordinary conditions of storage and use, these

preparations contain a preservative to prevent the growth of microorganisms.

[0165] The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions or dispersions and stetile powders for the extemporaneous preparation of sterile
injectable solutions or dispersions. In all cases the form must be sterile and must be fluid to the
extent that easy syringability exists. It must be stable under the conditions of manufacture and
storage and must be preserved against the contaminating action of microorganisms, such as
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for example,
water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid polyethylene glycol,
and the like), suitable mixtures thereof, and vegetable oils. The proper fluidity can be
maintained, for example, by the use of a coating, such as lecithin, by the maintenance of the

required particle size in the case of dispersion and by the use of surfactants. The prevention of
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the action of microorganisms can be brought about by various antibacterial an antifungal agents,
for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In many
cases, it will be preferable to include isotonic agents, for example, sugars or sodium chloride.
Prolonged absorption of the injectable compositions can be brought about by the use in the

compositions of agents delaying absorption, for example, aluminum monostearate and gelatin.

[0166] Sterile injectable solutions are prepared by incorporating the active
compounds in the required amount in the appropriate solvent with various of the other
ingredients enumerated above, as required, followed by filtered sterilization. Generally,
dispersions are prepared by incorporating the various sterilized active ingredients into a sterile
vehicle which contains the basic dispersion medium and the required other ingredients from
those enumerated above. In the case of sterile powders for the preparation of sterile injectable
solutions, the preferred methods of preparation are vacuum-drying and freeze-drying techniques
which yield a powder of the active ingredient plus any additional desired ingredient from a

previously sterile-filtered solution thereof.

[0167]  As used herein, "pharmaceutically acceptable carrier” includes any and all
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption
delaying agents and the like. The use of such media and agents for pharmaceutical active
substances is well known in the art. Except insofar as any conventional media or agent is
incompatible with the active ingredient, its use in the therapeutic compositions is contemplated.

Supplementary active ingredients can also be incorporated into the compositions.

[0168]  For oral administration the polypeptides of the present invention may be
incorporated with excipients and used in the form of non-ingestible mouthwashes and
dentifrices. A mouthwash may be prepared incorporating the active ingredient in the required
amount in an appropriate solvent, such as a sodium borate solution (Dobell's Solution).
Altematively, the active ingredient may be incorporated into an antiseptic wash containing
sodium borate, glycerin and potassium bicarbonate. The active ingredient also may be dispersed
in dentiftices, including: gels, pastes, powders and slurries. The active ingredient may be added
in a therapeutically effective amount to a paste dentifrice that may include water, binders,

abrasives, flavoring agents, foaming agents, and humectants.
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[0169] The compositions of the present invention may be formulated in a neutral or
salt form. Pharmaceutically-acceptable salts include the acid addition salts (formed with the free
amino groups of the protein) and which are formed with inorganic acids such as, for example,
hydrochloric or phosphoric acids, or such organic acids as acetic, oxalic, tartaric, mandelic, and
the like. Salts formed with the free carboxyl groups can also be derived from inorganic bases
such as, for example, sodium, potassium, ammonium, calcium, or ferric hydroxides, and such

organic bases as isopropylamine, trimethylamine, histidine, procaine and the like.

[0170]  Upon fornwlation, solutions will be administered in a manner compatible
with the dosage formulation and in such amount as is therapeutically effective. The formulations
are easily administered in a variety of dosage forms such as injectable solutions, drug release
capsules and the like. For parenteral administration in an aqueous solution, for example, the
solution should be suitably buffered if necessary and the liquid diluent first rendered isotonic
with sufficient saline or glucose. These particular aqueous solutions are especially suitable for
intravenous, intramuscular, subcutaneous and intraperitoneal administration. In this connection,
sterile aqueous media which can be employed will be known to those of skill in the art in light of
the present disclosure. For example, one dosage could be dissolved in 1 ml of isotonic NaCl
solution and either added to 1000 ml of hypodermoclysis fluid or injected at the proposed site of
infusion, (see for example, "Remington's Pharmaceutical Sciences” 15th Edition, pages 1035-
1038 and 1570-1580). Some variation in dosage will necessarily occur depending on the
condition of the subject being treated. The person responsible for administration will, in any
event, determine the appropriate dose for the individual subject. Moreover, for human
administration, preparations should meet sterility, pyrogenicity, general safety and purity
standards as required by FDA Office of Biologics standards.

G. Examples

[0171] The following examples are included to demonstrate preferred
embodiments of the invention. It should be appreciated by those of skill in the art that the
techniques disclosed in the examples which follow represent techniques discovered by the
inventor to function well in the practice of the invention, and thus can be considered to constitute
preferred modes for its practice. Howevet, those of skill in the art should, in light of the present

disclosure, appreciate that many changes can be made in the specific embodiments which are

48

JP 2005-502324 A 2005.1.27



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(107)

WO 02/088314 PCT/US02/13245

disclosed and still obtain a like or similar result without departing from the spirit and scope of

the invention.

Example 1
Creation of a cDNA subiractive hybridization library

[0172]  Ovaries from Gdf? knockout mice are histologically very different from
wild-type ovaries due to the early block in folliculogenesis. In particular, one layer primary
follicles are relatively enriched in Gdf9 knockout ovaries and abnormal follicular nests are
formed after oocyte loss. The inventors took advantage of these differences in ovary
composition and related them to alterations in gene expression patterns to clone novel ovary-

expressed transcripts which are upregulated in the Gdf9 knockout ovaries.

[0173]  Ovaries from either Gdf? knockout mice (C57BL/6/129SvEv hybrid) or
wild-type mice were collected and polyA+ mRNA was made from each pool. Using a modified
version of the CLONTECH PCR-Select Subtraction kit, the inventors generated a pBluescript
SK-+plasmid-based ¢cDNA. library which was expected to be enriched for sequences upregulated
in the Gdf9 knockout ovaries.

[0174] Ligations into the Notl site of pBluescript SK+ were performed with a low
molar ratio of Eagl-digested cDNA fragment inserts to vector to prevent multiple inserts into the
vector. Transformations were performed, and > 1000 independent bacterial clones were picked
and stored in glycerol at -80°C. The remainder of the ligation mix was stored at -80°C for future

transformations.

Example 2
Initial sequence analysis of pOvaryl (pO1) Library inserts

[0175]  The inventors performed sequence analysis of 331 inserts from the pO1
subtractive hybridization of cDNA library. An Applied Biosystems 373 DNA Sequencer was
used to sequence these clones. BLAST searches the inventorsre performed using the National
Center for Biotechnology Information databases. Novel sequences were analyzed for open
reading frames and compared to previously identified novel sequences using DNASTAR

analysis programs. A summary of the data is presented in Table 1. As shown, the majority of the
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clones were known genes or matched mouse or human ESTs. 9.4% of the clones failed to match

any known sequence in the database.

Table 1. Summary of database searches of pO1 ¢cDNA clones
pO1 cDNA Matches Number identified Percentage
Known Genes 180 54.4%
Mouse /Human EST 120 36.2%
RARE ESTs (1 EST match) (8) (2.4%)
ESTs from 2-cell library 3) (0.9%)
No match 31 9.4%
Total 331 100%

Example 3

Expression analysis and cDNA screening of ovarian-expressed genes

{0176] Northern blot analysis was performed on all cDNAs which failed to match
sequences in any database. Additionally, sequences matching ESTs derived predominantly from
mouse 2-cell embryo ¢cDNA libraries (e.g., 01-184, and 01-236) were analyzed. The rationale
for analyzing this last group of ESTs was that mRNAs expressed at high levels in oocytes may
persist until the 2-cell stage and may play a role in early embryonic development including

fertilization of the egg or fusion of the male and female pronuclei.

[0177)  The results of the initial screen of novel ovarian genes is presented in Table
2. Northem blot analysis of 23 clones demonstrated that 8 of these clones were upregulated in
the Gdf9 knockout ovary indicating that the subtractive hybridization protocol used was
adequate. Northern blot analysis using total RNA isolated from either adult C57BL/6/129SvEv
hybrid mice (the ovarian RNA) or Swiss WEBSTER mice (all other tissues) also demonstrated
that four of these clones including 2 clones which matched ESTs sequenced from 2-cell libraries
were only expressed in the ovary (Figure 1). The O1-236 fragment probe (749 bp) detected a
transeript of approximately 1.0 kb (Figure 1). Several clones have so far been analyzed for their
ovarian localization by in situ hybridization analysis (Figure 2). Clones 01-180, 01-184, and
01-236 were oocyte-specific and expressed in oocytes of primary (one-layer) preantral follicles
through ovulation (Figure 2).
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Table 2. Analysis of ovarian cDNAs with no known function

PO1 Adult Upregulated in Database Further studies

Cdna mRNA Gdf9 knockout match (in situ hybridization;
Expression | ovary chromosomal mapping)

PO1 Adult Upregulatedin | Database Further studies

Cdna mRNA GDF-9-deficient | match (in situ hybridization;
Expression | ovary chromosomal mapping)

24 Multiple No - No

27 Multiple Yes - Qocyte-specific by in situ

37 Multiple Yes - No

70 Multiple No - No

91 1 EST (2-cell)

97 Multiple No ? No

101 Multiple Nol - No

114 Multiple No - No

110 Maultiple Yes - No

126 Multiple Yes - No

180 Ovary- Yes - Qocyte-specific by i situ
specific

184 Ovary- Yes >1 BST (All2- | Oocyte-specific by i situ
specific cell)

186 Ovary- Yes - Granulosa cell-specific by
specific in situ

223 Multiple No - No

224 Multiple No - No

236 Ovary- Yes 6 EST (2 ccell | Oocyte-specific by in situ
specific and others)

255 Multiple No “zinc-finger”

domains

279 Multiple No - No

317 Multiple No - No

330 Multiple No - No

331 Multiple No - No

332 Multiple No - No

334 Multiple No - No

371 Multiple No - No

was first detected in oocytes of intermediate-size type 3a follicles and all type 3b follicles (i.e.,
follicles with >20 granulosa cells surrounding the oocyte in largest cross-section). Expression of

[0178]  The O1-236 gene product was oocyte-specific (Figure 3). 01-236 was not
expressed in oocytes of primordial (type 2) or small type 3a follicles (Pedersen et al, 1968), but
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the 01-236 mRNA persisted through the antral follicle stage. Interestingly, the oocyte-specific
expression pattern of the O1-236 gene product paralleled the expression of other oocyte-specific
genes which the inventors have studied including Gdf9 (McGrath et al, 1995) and bone
morphogenetic protein 15 (Dube ef al., 1998).

Example 4
Cloning of Npm2

[0179] Wild-type ovary and Gdf9 knockout ZAP Express ovary cDNA librarics
were synthesized and were screened to isolate full-length cDNAs for the above-mentioned three
clones. Each full-length cDNA was again subjected to database searches and analyzed for an
open reading frame, initiation ATG, and protein homology. The full-length cDNAs approximate
the mRNA sizes determined from Northern blot analysis. Database searches using the predicted
amino acid sequence permitted the identification of important domains (e.g., signal peptide
sequences, transmembrane domains, zinc fingers, etc.) which are useful to define the possible

function and cellular localization of the novel protein.

[0180] The Q1-236 partial cDNA fragment identified in Example 1 was used to
screen Matzuk laboratory ZAP Express (Stratagene) ovarian ¢cDNA libraries generated from
either wild-type or GDF-9 deficient ovaries as per manufacturer’s instructions and as in Dube et
al., 1998). In brief, approximately 300,000 clones of either wild-type or GDF-9 knockout mouse
ovary ¢cDNA libraries were hybridized to [alpha-**P] dCTP random-primed probes in Church’s
solution at 63°C. Filters were washed with 0.1X Church’s solution and exposed overnight at -
80°C.

[0181] Upon primary screening of the mouse ovatrian cDNA libraries, the 01-236
cDNA fragment detected 22 positive phage clones out of 300,000 screened. Two of these clones
(236-1 and 236-3), which approximated the mRNA size and which were derived from the two
independent libraries, were analyzed further by restriction endonuclease digestion and DNA
sequence analysis. These independent clones form a 984 bp overlapping contig (excluding the
polyA sequences) and encode a 207 amino acid open reading frame (Figure 4). Including the
polyA tail, this sequence approximates the 1.0 kb mRNA seen by Northern blot analysis
suggesting that nearly all of the 5' UTR sequence had been isolated. When the nucleotide

sequence was subjected to public database search, mo significant matches were derived.
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However, database search with the 207 amino acid open reading frame demonstrated high
homology with several nucleoplasmin homologs from several species. Interestingly, O1-236
showed highest homology with Xenopus laevis nucleoplasmin. At the amino acid level, 01-236
was 48% identical to Xenopus laevis nucleoplasmin (Figure 4). Based on this homology and the
expression patterns of both gene products in oocytes, the inventors termed the gene Npm?2 since
it was the mammalian ortholog of Xenopus laevis nucleoplasmin [called Xnpm2 in (MacArthur

etal, 1997)]

[0182]  Using the Npm2 cDNA sequence to search the EST database, two human
¢DNA clones containing sequences homologous to the mouse Npm2 were found. -Sequence
analysis of these two ESTs was performed. The two independent clones form a 923 bp
overlapping contig which encoded a 214 amino acid open reading frame. At the amino acid
level, human NPM2 was 48% and 67% identical to Xnpm2 and mouse Npm2, respectably
(Figure 5).

[0183] When the frog and mammalian NPM2 sequences were compared, several
interesting features were realized. Nucleoplasmin had a bipartite nuclear localization signal
consisting of KR-(X)10- KKKK (Dingwall et al., 1987). Deletion of either of these basic amino
acid clusters in nucleoplasmin prevented translocation to the nucleus (Robbins ef al, 1991).
‘When the mouse and human NPM2 sequences were analyzed, this bipartite sequence was 100%
conserved between the two proteins (Figure 5). Thus, mammalian NPM2 was predicated to

translocate to the nucleus where it would primarily function.

[0184]  Also, conserved between NPM2 and nucleplasmin was a long stretch of
negatively charged residues. Amino acids 125-144 of NPM2 and amino acids 128-146 of
nucleoplasmin are mostly glutamic acid and aspartic acid residues, with 19 out of the 20 residues
for NPM2 and 16 out of the 19 residues for nucleoplasmin either Asp or Glu, This region of
Xenopus laevis nucleoplasmin has been implicated to bind the positively charged protamines and

histones. Thus, a similar function for this acidic region of NPM2 was predicted.

[0185] The last obvious feature of the NPM2 and nucleoplasmin sequences was the

high number of serine and threonine residues. The NPM2 sequence contained 19 serine and 17

threonines (i.e., 17.2% of the residues) and nucleoplasmin had 12 serine and 11 threonine

residues (i.e., 11.5% of the residues). Multiple putative phosphorylation sites were predicted
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from the NPM2 and nucleoplasmin sequences, Several putative phosphorylation sequences that
were conserved between the two proteins are shown in Figure 5. Phosphorylation of
nucleoplasmin was believed to increase its translocation to the nucleus and also its activity
(Sealy ef al., 1986, Cotten et al., 1986, Vancurova ef al, 1995, Leno ez al, 1996). Similarly,
phosphorylation may also alter NPM2 activity. Thus, since both mouse and human NPM2 and
Xenopus laevis nucleoplasm ate oocyte (and egg)-specific at the mRNA level and share highest

identity, it was concluded that mammalian NPM2 and frog nucleoplasmin were orthologs.

Example 5
Structure of the Npm2 gene

[0186] The studies show that all three of the novel oocyte-specific cDNAs have

open reading frames.

[0187]  One of the full length Npm2 cDNAs (clone 236-1) was used to screen a
mouse 129/SvEv genomic library (Stratagene) to identify the mouse Npm?2 gene. 500,000 phage
were screened and 12 positive were identified. Two of these overlapping phage clones, 236-13
and 236-14 (~37 kb of total genomic sequence), were used to determine the structure of the
mouse Npm2 gene. The mouse Npm2 was encoded by 9 exons and spans ~6.6 kb (Figures 6 and
7A and 7B (SEQ ID NO: 7A)). Two moderate size introns (introns 4 and 5) contributed the
majority of the gene size. The initiation ATG codon resided in exon 2 and the termination codon
in exon 9. The splice donor and acceptor sites (Figures 7A and 7B (SEQ ID NO: 7)) matched
well with the consensus sequences found in rodents, and all of the intron-exon boundaries
conformed to the "GT-AG" rule (Senapathy e al., 1990). A consensus polyadenylation signal
sequence was found upstream of the polyA tracts which were present in the two isolated cDNAs
(Figures 7A and 7B (SEQ ID NO: 7).

Example 6
Chromosomal mapping of the mouse NpmZ2 gene
[0188]  Chromosomal mapping of genes in the mouse identifies candidate genes
associated with spontaneous or induced mouse mutations. To further aid in the functional
analysis of the isolated novel ovary-specific cDNAs, these mouse genes were mapped using the
Research Genetics Radiation Hybrid Panel. Table 3 shows the genes that have been mapped

using this technique. Also, identification of the syntenic region on the human chromosome may
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identify one or more of these novel ovarian genes as candidate genes for known human diseases

which map to these regions.

Table 3. Analysis of partial or full-length cDNAs

pO1 cDNA ORF Database Homolog

01-180 361 aa No

01-184 426 No

01-236 207 Yes; Xenopus laevis
nucleoplosmin homolog
(81% similar)

[0189] To map the mouse Npm2 gene, the inventors used the Research Genetics
radiation hybrid panel, The Jackson Laboratory Backcross DNA Panel Mapping Resource, and
The Jackson Laboratory Mouse Radiation Hybrid Database. Forward (SEQ.ID.NO.17:
GCAAAGAAGCCAGTGACCAAGAAATGA) and reverse (SEQ.ID.NO.18: CCTGATCATG
CAAATTTTATTGTGGCC) primers within the last exon were used to PCR amplify a 229 bp
fragment from mouse but not hamster. Using these primers, the mouse Npm2 gene was mapped
to the middle of chromosome 14 (Figure 8). Npm2 showed linkage to D14Mit32 with a LOD of
11.2 and also had a LOD of 7.8 to D14Mit203. This region was syntenic with human

chromosome 8p21.

Example 7
Generation of knockout mice lacking novel ovary-expressed genes

[0190] Using the gene sequences obtained above, the inventors generate a targeting
vector to mutate the 01-180, O1-184 and 01-236 genes in embryonic stem (ES) cells. These
targeting vectors are electroporated into the hprt-negative AB2.1 ES cell line and selected in
HAT and FIAU. Clones are processed for Southern blot analysis and screened using 5' and 3'
external probes. ES cells with the correct mutation are injected into blastocysts to generate
chimeras and eventually heterozygotes and homozygotes for the mutant 01-180, 01-184 and
01-236 genes.

[0191] Since expression of O1-180, 01-184 and 01-236 was limited to the ovary,
the inventors anticipate that these O1-180-knockout, O1-184-knockout and O1-236-knockout
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mice are viable, but that females lacking these gene products can have fertility alterations (i.e.,
be infertile, subfertile, or superfertile). Mutant mice are analyzed for morphological, histological
and biochemical information relating to intraovarian proteins required for folliculogenesis,
oogenesis, or fertilization using techniques well within the ability of the person of ordinary skill
in the art. It is envisioned that the absence of these proteins can result in female mice having
increased or decreased fertility. These studies will lead a search for human reproductive

conditions with similar idiopathic phenotypes.

Example 8
Generation of O1-184 Transgenic Animals

[0192] The 01-184 gene is flanked by genomic sequences and is transferred- by
microinjection into a fertilized egg. The microinjected eggs are implanted into a host female,
and the progeny are screened for the expression of the transgene. Transgenic animals may be
produced from the fertilized eggs from a number of animals including, but not limited to reptiles,
amphibians, birds, mammals, and fish. These animals are generated to overexpress O1-184 or

express a mutant form of the polypeptide.

Example 9
Ovarian-specific expression of mouse Npm2

[0193] To define the cell-specific expression of the Npm2 gene product, in situ

hybridization analysis was performed using wild-type mouse ovaries.

[0194] In situ hybridization was performed as described previously (Albrecht et al,
1997; Elvin er al., 1999). Briefly, ovaries were dissected from C57B16/129SvEv mice and fixed
overnight in 4% paraformaldehyde in PBS before processing, embedding in paraffin and
sectioning at 5 um. The fragment 01-236 was used as the template for generating sense and
antisense strands with {o*?P]-dUTP using the Riboprobe T7/SP§ combination system (Promega).
Hybridization was carried out at 50-55°C with 5x10° cpm for each riboprobe per slide for 16
hours in 50% deionized formamide/0.3 M NaCl/20 mM Tris-HC] (pH 8.0)/5 mM EDTA/10 mM
NaPOy4 (pHS8.0)/10% dextran sulphate/1xDenhardts/0.5 mg/ml yeast RNA. High stringency
washes were carried out in 2xSSC/50% formamide and 0.1X SSC at 65°C. Dehydrated sections
were dipped in NTB-2 emulsion (Eastman Kodak, Rochester, NY) and exposed for 4-7 days at
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40°C. After the slides were developed and fixed, they were stained with hematoxylin and
mounted for photography.

[0195] The Npm2 gene product was oocyte-specific (Figures 9A. and 9B). The
probe demonstrates specific expression in all growing oocytes. Qocyte-specific expression is first
seen in the early one layer primary follicle (type 3a), with higher expression in the one layer type
3b follicle and all subsequent stages including antral (an) follicles. The “sense” probe does not

detect a signal for this oocyte-specific gene.

Example 10
Subcellular localization of NPM2
[0196] The subcellular localization of NPM2 protein was determined by

immunohistostaining of mouse ovaries with anti-NPM2 antibodies.

[0197] The ¢cDNA encoding the full-length mouse NPM2 protein was amplified by
PCR to introduce a BamH!1 site before the start codon and a Xhol site before the stop codon.
This PCR fragment was cloned into pET-23b(+)(Novagen) to produce a His-tagged NPM2
protein and sequenced to confirm the absence of mutations. The recombinant NPM2 protein was
purified as described in the pET System Manual (Novagen). Two goats were immunized with the

purified His-tagged NPM2 to produce specific and high affinity antibodies.

[0198]  Ovaries were fixed in 4% paraformaldehyde in PBS for 2 h, processed,
embedded in paraffin, and sectioned at 5 um thickness. Goat anti-NPM2 polyclonal antiserum
was diluted 1:2000 in Common Antibody Dilute (BioGenex). The pre-immune goat serum from
the same goat was used as a control. All section were blocked for 10 min in Universal Blocking
Reagent (BioGenex), and incubated with the primary antibody for 1 h at room temperature.
NPM2 detection was accomplished using anti-goat biotinylated secondary antibody, streptavidin-
conjugated alkaline phosphatase label and New Fuschin substrate (BioGenex Laboratories, Inc.,
San Ramon, CA).

[0199] One to eight-cell embryos and blastocysts were fixed in 4%
paraformaldehyde in PBS for 2 h in 96-well round bottom plate, washed with 0.85% saline, and
embedded in a few drops of 1.5% agarose. The agarose-containing embryos were dehydrated,
embedded in paraffin, and analyzed as described above.
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[0200] Consistent with the expression pattern of Npm2 mRNA, NPM2 protein was
expressed in oocytes from type 3 to antral follicle stages. In randomly cycling mice, the anti-
NPM2 antibody strongly and specifically stained the nucleus (Figure 9C). The oocyte nucleus is
also called the germinal vesicle (GV). The preovulatory surge of luteinizing hormone (LH)
accelerates the maturation of GV oocytes and promotes GV breakdown (GVB). When mice were
injected with PMSG and hCG to induce superovulation, the NPM2 protein redistributes in the
oocytes of antral follicles after germinal vesicle breakdown. In preovulatory GVB oocytes, the
NPM2 was evenly distributed in the cytoplasm of the oocyte (Figure 9D). Since xXNPM2 has
been implied to play a role in sperm DNA decondensation and pronuclei formation after
fertilization, this redistribution suggested that the cytoplasmic NPM2 was now properly
positioned to interact with the sperm mucleus at the time of fertilization. To examine the NPM2
expression after fertilization, early embryos were fixed, sectioned and stained with anti-NPM2
antibodies. In zygotes, NPM2 began to translocate back to the nucleus. Figure 9E shows an
intermediate stage in which one pronucleus was formed but other was not yet complete and some
NPM2 was still present in the cytoplasm. At a later point (Figure 9F), all of the NPM2 was
present in the pronuclei. In two-cell (Figure 9G) and eight-cell (Figure 9H) embryos, the
antibody continued to detect the NPM2 protein exclusively in the nucleus. NPM2 continued to
be detected at significantly reduced levels in blastocysts (embryonic day 3.5), but in embryonic
day 6.5 embryos, NPM2 expression was undetectable.

Example 11
Targeted discuption of the mouse Npm2 gene and generation of NpmZ2 knockout mice

[0201] To study the role of NPM2 in mammalian oocyte development and early
embryo development, the inventors disrupted the mouse Npm2 locus using ES cell technology.

[0202] A targeting vector for Npm2 was constructed to delete exons 2 and 3 and
the splice junction of exon 4. The deletion targeting vector contains from left to right, 2.2 kb of
5’ Npm2 homology, a PGK-hprt expression cassette, 4.6 kb of 3’ Npm2 homology and an MC1-tk
(thymidine kinase) expression cassette. The linearized Npm2 targeting vector was electroporated
into AB2.1 ES cells. BS cell clones were selected in M1S5 medium containing HAT
(hypoxanthine, aminopterine and thymidine and FIAU [1-(2’-deoxy-2’-fluoro-B-D-
arabinofuranosyl)-5’-iodouracil]. Culturing of ES cells and collection and injection of blastocysts

have been previously described by Matzuk e al,, 1992. For genomic Southern blot analysis,
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Bglll-digested DNA. was transferred to GeneScreen Plus nylon membrane and probed with an
external 190 bp PCR synthesized fragment corresponding to exon 9 sequence (3’ probe). An
internal 200 bp PCR synthesized fragment (49 bp exon 1 plus 150 bp 5° upstream sequence) was
also used to distinguish the wild-type and Npm2 null (Npm2tm1Zuk) alleles when DNA was
digested with BamH1. A PCR-synthesized probe containing the 137 bp exon 2 sequence was
used to verify that exon 2 was absent in mice homozygous for the Npm2tm1Zuk allele when
DNA was digested with Pstl. A single correctly targeted ES cell clone (named Npm2-118-B11)
was expanded, and ES cells were injected into CS7BL/6 blastocysts to obfain chimeric mice
which ultimately produced C57B16/129/SvEv hybrid and 129/SvEv inbred F1 progeny.

[0203] The targeting vector was constructed to delete exon 2 which contains the
translation initiation codon and also exon 3 and the exon 4 splice junction (Figure 10A). Outside
of exon 2, only one other ATG was present in the remaining sequence (exon 6), and this ATG
was positioned downstream of the acidic domain and between the bipartite nuclear localization
consensus sequence. Thus, this vector generated an ANpm2 null allele. F1 heterozygous
(Npm2tm1Zuk/+; herein called Npm2*™) mice were viable and fertile, and were intercrossed to
investigate the developmental consequences of NPM2 absence. Genotype analysis of 230 F2
offspring from these intercrosses (Figure 10B; Table 4) was consistent with a normal Mendelian
ratio of 1:2:1, and a similar number of male and female homozygotes (Npm2”") were produced.
Therefore, Npm2 homozygous mutant male and female mice were viable and appeared to have

normal sexual differentiation demonstrating that Npm.2 was not required prior to birth.

Table 4. Heterozygous mating

’7 -/- +- Wild type Total
Male 27 71 19 117
Female 27 53 33 113
Total 54 124 52 230
% 23 54 23 100

[0204] To confirm that the mice genotyped as Npm2 homozygotes lacked Npm2, a
c¢DNA probe that hybridized to exon 2 of the wild-type Npm2 gene was used for Southern blot
analysis. As shown (Figure 10C), this probe failed to detect any signal in DNA derived from
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homozygous (Npm.?'/ ) mice in which exon 2 had been deleted. Furthermore, Npm2
immunohistochemical analysis was performed on Npm2 homozygotes and controls. Whereas the
expression of NPM2 protein was noted in the ovaries from the heterozygous controls (Figure
11A and 11C), no protein was detected in oocytes in the homozygote ovaries (Figure 11B and
11D). This confirmed that the Npm2tmlZuk mutation was a null allele and that Npm2
homozygotes were completely lacking NPM2 protein.

Example 12
Loss of Npm2 results in female infertility and subfertility

[0205] To study the function of NPM2 in reproductive function, adult homozygous
hybrid (C57BV/6/129SvEv) male or female mice were intercrossed with control hybrid mice
(C57Bl/6/129SvEv) mice. Consistent with the female-specific expression of Npm2 mRNA and
protein, Npm2" male mice were fertile and had no gross or histological defects in the testes (data
not shown). Similarly, intercrosses of 10 female Npm2 heterozygotes with heterozygous males
during a 5-8 month period resulied in $3 litters with 8.55 offspring/itter (0.97
litters/month)(Table 5). In contrast, only 9 out of 12 Npm2™” female mice became pregnant over
a 5-8 month period resulting in 32 litters with an average of 2.75 offspring/litter (0.43
litters/month)(Table 5). Thus, deficiency of Npm2 leads to subfertility and infertility in females

but not males.

Table 5: Matings of Npm2 Knockout Mice

Genotype of Parents Mothers Litters Average Litters/month

Male Female Litter size (Mean +SEM)
(Mean +SEM)

+/- X +/- 8 51 8.55 + 0.34* 0.97 £0.03%*

wTr X /- 12%%% 32 2.75 £ 0.25% 0.43 £0.10%*

* P<0.001

ik P<0.005

##%  Three mice are infertile

Example 13
Early cleavage defect in Npm2-null fertilized eggs

[0206] To determine the causes of the fertility defects in the Npm2™ female mice,

ovaries were first examined morphologically and histologically. There is no significant
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difference between Npm2” and control ovaries at the gross or histological levels (Figure 11E and
11F). Normal folliculogenesis including the formation of corpora lutea were observed in the

Npm2™" ovaries suggesting that ovulation occurred in these mice.

[0207] To confirm that ovulation was occurring and to further study the cause of
the infertility and subfertility of the Npm2”* mice, pharmacological superovulation of wild-type,
heterozygous, and homozygous mice was performed and the eggs were collected from the

oviducts and cultured in vitro.

[0208] Immature (21-24 day old) females were injected intraperitoneally with 5 IU
PMSG (pregnant mare serum gonadotropin) followed by injection of 5 TU hCG (human
chorionic gonadotropin) to induce superovulation as described (Hogan et al.,, 1994; Matzuk et
al., 1996). The injected mice were mated to wild-type male mice. Eggs were harvested the next
morning from the oviducts of these mice. Cumulus cells were removed from the eggs by using
0.3 mg/ml hyaluronidase in M2 medium (Sigma). Eggs were cultured in M16 Medium (Sigma)
covered with light paraffin oil in a humidified 37°C incubator with an atmosphere of 5% CO,
and 95% air (Hogan et al., 1994).

[0209] For the staining of DNA, eggs were washed once in PBS, incubated in 4%
paraformaldehyde in PBS containing 10 ug/ml bisbenzimide (Hoechst 33258) for 20 min at room
temperature, washed twice with PBS, mounted with Fluoromount-G, and photographed by using

fluorescence microscopy (Axioplan 2 imaging, Carl Zeiss).

[0210] Pregnant mare serum gonadotropin/human chorionic gonadotropin
superovulation treatment of 21-24 day old mice resulted in similar numbers of eggs ovulated in
Npm2” females compared to wild-type or heterozygote controls (Table 6). The eggs from Npm2™
* mice appear to be fertilized by spermatozoa normally because there were no significant
differences between the Npm2” and controls in the formation of the second polar body, evidence
of fertilization. However, there was a substantial defect in the cleavage of one cell embryos into
two cell embryos in the Npm2” mice (Table 6, Figure 12A-12D). Besides a significant reduction
in the number of two cell embryos, some bizarre, developmentally-abnormal embryos appeared
during the 24 hours of i vitro culture (Figure 12B). Unlike control eggs (Figure 12C), Npm2”
eggs could not progress to the four cell embryo stage the current in vifro culture assay (Figure
12D). Thus, the defect in the Npm2” mice appeared to result in a reduced viability of embryos.
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Table 6: In vitro culture of eggs released by superovulation

Genotype | Number of | Eggs Presence of polar | 2 cell embryos
females (Mean+SEM) body (Mean+SEM) | (Mean+SEM (%)
Wild type 7 144+3.8 8.6+ 1.4 7.3 £2.1%%(50.5%)
Npm2 21 126+2.1 6.9+09 7.1 £ 1.3%%(56.3%)
Npm2™ 15 157+3.9 72+1.7 1.3 + 0.4%%(8.3%)

*Percentage of 2 cell embryos developed from total eggs
** P<0.001

Example 14
Structure of the 01-180 gene and O1-180 pseudogene

{0211] A ZAP-express mouse ovary ¢cDNA library was screened to isolate the full-
length O1-180 ¢cDNA. Excluding the polyA. tail, the full-length O1-180 ¢DNA is about 1.3kb,
and encodes an open reading frame from nucleotides 26 to 1108. The O1-180 ¢DNA is
homologous to several ESTs in the database, including ESTs in a mouse sixteen-cell embryo
cDNA library (AU044294) and a mouse unfertilized egg cDNA library (AU023153). The
polypeptide predicted from the 01-180 cDNA ORF consists of 361 amino acids, with a
molecular mass of 40 kDa. Searching the public protein database failed to identify any known
protein homologues. A bipartite nuclear localization signal was found at positions 333 to 350
(SEQ.ID.NO.19: Lys-Arg-Pro-His-Arg-Gln-Asp-Leu-Cys-Gly-Arg-Cys-Lys-Asp-Lys-Arg-Leu-
Ser), strongly suggesting that O1-180 may migrate to the cocyte or embryo nucleus.

[0212] To clone the mouse O1-180 gene, a mouse genomic A Fix II phage library
generated from mouse 129SvEv strain was screened with the full length O1-180 cDNA. Twelve
independent 2 recombinant clones were isolated; eight of which were identified as unique clones
and were further characterized by subcloning, Southern blot analysis, and sequencing.
Surprisingly, only one genomic insert DNA starting 650 nucleotide upstream of exon 2 of the
gene corresponded to the 3’-portion of the O1-180 gene. The remaining clones corresponded to a
closely related gene, in which the exons share 98% identity with O1-180 ¢cDNA. Based on the
exon differences, O1-180 gene- and the related gene-specific primers were designed and reverse
transcription-polymerase chain reactions (RT-PCR) were performed. cDNAs from 8-week-old
C57 mouse tissues, including brain, heart, lung, spleen, liver, small intestine, stomach, kidney,

uterus, testis, and ovary, were used as templates. Consistent with the Northern blot analysis, O1-
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180 cDNA was amplified exclusively in the ovary; while the related gene cDNA was not
detectable in any of the tissues. This indicated that the related gene isolated from the mouse
genomic A Fix II phage library was a pseudogene. A BAC 129Sv] mouse genomic library was
screened by PCR with two sets of O1-180 gene-specific primers, and only one BAC clone was
isolated. Sequencing of the entire coding region and exon-intron boundaries of the BAC and A
phage clones showed that both the O1-180 and the O1-180 pseudogene contained four exons and
three introns (Figure 14). As shown in Figure 15, all of the exon-intron boundaries satisfied the
GT-AG intron donor-acceptor splice rule. The major difference between the 01-180 gene and
the pseudogene was a 13-nt gap in exon 1 of the pseudogene, which the inventors expect results
in a frame shift and early termination in exon 2 of the psendogene. The sequences of exon 2 in
both the O1-180 gene and pseudogene were identical, and there are single base pair mutations in
exons 3 and 4 (Figure 15) (SEQ ID NO:11 and SEQ ID NO:12).

Example 15
Mouse chromosome 5

[0213]  The whole genome-radiation hybrid panel T31 (McCarthy et al, 1997)
were purchased from Research Genetics (Huntsville, AL) and used according to the
manufacturer’s instruction. The panel was constructed by fusing irradiated mouse embryo
primary cells (129aa) with hamster cells. Because the sequence of the hamster homologues for
01-180 is unknown, the inventors designed the reverse primers from the 3’-untranslated region
of the murine sequence to minimize the risk of coamplification of the hamster homologues
(Makalowski and Boguski, 1998). O1-180 gene specific primers were (SEQ.ID.NO.20) 5'-
CTAGAAAAGGGGACTGTAGTCACT-3' forward, and (SEQ.ID.NO.21) 5'-
TGCATCTCCCACACAAGTCTTGCC-3' reverse; pseudo O1-180 gene specific primers were
(SEQ.ID.NO.22) 5-CTAGAAAAGGGGACTATAGGCACC-3' forward, and (SEQ.ID.NO.23)
5-TGCATCTCTCACACAAGTGITGCT-3' reverse. Specificity of the two sets of primers was
tested with A23 hamster DNA and 129 mouse DNA. The PCR reactions were performed in 15p1
final volume, containing 1pl of each panel DNA, 1.25u of Taq platinum DNA polymerase
(Gibco, Rockville, MD), companion reagents (0.25mM dNTPs, 1.5mM MgCl2, 1xPCR buffer),
and 0.4uM of each primer. An initial denaturation step of 4 min at 94°C was followed by
amplification for 30 cycles (40s at 94°C, 30s at 60°C, and 30s at 72°C) and final elongation at
72°C for 7min.
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[0214] Both O1-180 gene and 01-180 pseudogene specific primers were designed
respectively, and all 100 of the cell line DNAs of the T31 Mouse Radiation Hybrid Panel were
screened by PCR in a duplicate assay. The data for each gene were submitted for analysis at the
Jackson Laboratory Mouse Radiation Hybrid Mapper Server. Both genes were placed in the
same region on mouse Chromosome 5. The 01-180 locus is at 40cM, between two markers
D5Buc48 and Txk, while the O1-180 pseudogene lies at 41c¢M, between Tec and D5Mit356, just
distal to the coding locus (Figure 16). This is syntenic to a region in humans Chromosome 4p12.

Example 16
Localization of 01-180 in mouse ovaries

[0215]  In situ hybridization was performed with the O1-180 specific probe. [o-
BSIUTP-labeled antisense and sense probes were generated by the Riboprobe T7/T3
combination system (Promega, Madison, WI). Hybridization was carried out according to
methods described by Albrecht et al., 1997 and Elvin et al., 1999A.

[0216] In situ hybridization showed high level expression of O1-180 localized to
the oocytes within these ovaries. The expression of O1-180 within oocytes was evident at the
one-layer (primary) follicle stage through the antral follicle stage, but no expression was
observed at the primordial follicle stage. Because the number of follicles is increased in Gdf9
knockout ovaries due to the arrest of follicle development at the primary follicle stage, more O1-

180 positive oocytes were detected in each section (Figure 13).

Example 17
Analysis of 01-180

[0217] Northern blot analysis was performed using standard teclmiques well
known and used in the art, Briefly, ovarian mRNA was iselated from wildtype and GDF-9(-/-)

mice. Figure 18 shows that O1-180 is specific for ovarian tissue.

[0218) Western blot analysis was performed using standard techniques well known
and used in the art. Briefly, ovarian protein was isolated from wildtype and GDF-9(-/) mice.
Antibodies to 01-180 were used to compare the size of the recombinant O1-180 protein to a
native O1-180 protein. Figure 19 revealed that the recombinant O1-180 protein is similar in size
to the native O1-180 protein from isolated ovaries from GDF-9(-/-) mice.
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Example 18
Subcellular localization of 01-180

[0219] The subcellular localization of O1-180 protein was determined by

immunohistostaining of mouse ovaries with antj-O1-180 antibodies.

[0220] The ¢cDNA encoding the full-length mouse O1-180 protein was amplified
by PCR to introduce a BamH! site before the start codon and a Xhol site before the stop codon.
This PCR fragment was cloned into pET-23b(+)(Novagen) to produce a His-tagged 01-180
protein and sequenced to confirm the absence of mutations. The recombinant O1-180 protein
was purified as described in the pET System Manual (Novagen). Two goats were immunized

with the purified His-tagged O1-180 to produce specific and high affinity antibodies.

[0221]  Ovaries were fixed in 4% paraformaldehyde in PBS for 2 h, processed,
embedded in paraffin, and sectioned at 5 um thickness. Goat anti- 01-180 polyclonal antiserum
was diluted 1:2000 in Common Antibody Dilute (BioGenex). The pre-immune goat serum from
the same goat was used as a control. All section were blocked for 10 min in Universal Blocking
Reagent (BioGenex), and incubated with the primary antibody for 1 h at room temperature.
Npm2 detection was accomplished using anti-goat biotinylated secondary antibody, streptavidin-
conjugated alkaline phosphatase label and New Fuschin substrate (BioGenex Laboratories, Inc.,
San Ramon, CA).

[0222] Figure 20 shows immunostaning of O1-180 in mouse ovaries. As shown in
Figure 20, the O1-180 protein was localized specifically to the cytoplasm of mouse oocytes and
zygotes but disappeared after this point.

Example 19
Generation of 01-180 knockout mice

[0223] A targeting vector to mutate the O1-180 gene was constructed from the
isolated sequences (Figure 17). To study the role of O1-180 in mammalian oocyte development
and early embryo development, the inventors distupted the mouse O1-180 locus using ES cell
technology. The targeting vector was constructed to delete exon 1 which contains the transiation

initiation codon. Thus, this vector generated an 01-180 null allele.
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Example 20
Loss of 01-180 results in female infertility and subfertility

[0224] To study the function of O1-180 in reproductive function, adult
homozygous hybrid (C57BI/6/129/vEv) male or female mice were intercrossed with control
hybrid mice (C57Bl/6/129/SvEv) mice. Consistent with the female-specific expression of O1-
180 mRNA and protein, O1-1807 male mice are fertile and had no gross or histological defects
in the testes. Similarly, intercrosses of female O1-180 heterozygotes with heterozygous males
during a 5-8 month period resulted in 7.1 offspring/litter (Table 7). In contrast, none of the O1-
180 female mice became pregnant over a 5-8 month period (Table 7). Thus, deficiency of O1-
180 leads to subfertility and infertility in females but not males.

Table 7. Fertility of 01-180 Mice

Breeder Average Litter Sex Ratio Genotype of Pups
F M Size (Female/Male) Wt +- -/-
(pups/litter)
+- +/- 7.1 1(119/114) 53(23%) | 121 (52%) | 59 (25%)
+- -/- 8.8 0.94 (103/109) [} 111(52%) | 101 (48%)
- - ¢
or Wt
Example 21

Defect in O1-180-null fertilized eggs

[0225] To determine the causes of the fertility defects in the 01—180'/', 01-180*

female mice, ovaries were first examined morphologically and histologically.

[0226] To confirm that ovulation was occurring and to further study the cause of
the infertility and subfertility of the 01-1807, 01-180* mice, pharmacological superovulation
of wild-type, heterozygous, and homozygous mice was performed and the eggs were collected
from the oviducts and cultured in vitro. As shown in Figure 21 and Table 8, by day 2, only a few
01-180™ zygotes developed to 2-cell stage and none of tﬁem developed to a 4-cell stage by day
3. This was in conirast to the O1-180™ zygotes which most of them developed to a 2-cell
embroyo by day 2 and of these most of them developed into blastocysts by day 3 and day 4.
Thus, the defect in the O1-180™ mice appeared to initiate after fertilization and before the

development of the blastocyst.
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Table 8: Embryonic Development of O1-180 Mutant Mice in vivo

01-180 +/- (n=8) 01-180 -/~ (n=13)
Total 2-4-cell (D2) | >4~cell (D3) Total 2-4-cell (D2) >4-cell
Zygotes Zygotes D3

(D1) (b1)
Mean 31.63 2825 23.63 34,31 7.15 0.00
SD % 13.51 11.70 13.60 14.84 5.44 0.00
SEM 83.30 74.70 20.83 0.00

4.78 4.14 4.81 4.12 1.51 0

Example 22

Two-hybrid analysis

[0227]  Two hybrid screen is used to elucidate or characterize the function of a

protein by identifying other proteins with which it interacts.

[0228] The protein O1-180 or O1-236 or 01-184 is made into a chimeric protein,
which contains a DNA binding domain of GAL4 along with the DNA for the protein of interest.
Plasmids containing nucleotide sequences which express this chimeric protein are transformed
into eukaryotic cells, which also contain a representative plasmid from a library containing the
GAL4 activation domain fused to different nucleotide sequences encoding different potential
target proteins. If the protein of interest (01-180, O1-236 or O1-184) physically interacts with a
target protein, the GAL4 activation domain and GAL4 DNA binding domain are tethered and are
thereby able to act conjunctively to promote transcription of a reporter gene. If no interaction
oceurs between the 01-180, 01-236 or 01-184 protein and the potential target protein in a
particular cell, the GAL4 components remain separate and unable to promote reporter gene

transcription on their own.

[0229]  Although the present invention and its advantages have been described in
detail, it should be understood that various changes, substitutions and alterations can be made
herein without departing from the spirit and scope of the invention as defined by the appended
claims. Moreover, the scope of the present application is not intended to be limited to the
particular embodiments of the process, machine, manufacture, composition of matter, means,
methods and steps described in the specification. As one of ordinary skill in the art will readily
appreciate from the disclosure of the present invention, processes, machines, manufacture,
compositions of matter, means, methods, or steps, presently existing or later to be developed that
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perform substantially the same function or achieve substantially the same result as the
cotresponding embodiments described herein may be utilized according to the present invention.
Accordingly, the appended claims are intended to include within their scope such processes,

machines, manufacture, compositions of matter, means, methods, or steps.
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CLAIMS
What is claimed is:
1. An isolated polynucleotide sequence comprising a nucleic acid sequence of

10.

11.

12,

SEQID.NO:11.

An isolated polynucleotide sequence comprising a nucleic acid sequence of
SEQ.ID.NO:13.

A pharmaceutical composition comprising a modulator of 01-180 expression

dispersed in a pharmaceutically acceptable carrier.

The composition of sentence 3, wherein the modulator suppresses transcription of
an O1-180 gene.

The composition of sentence 3, wherein the modulator enhances transcription of

an O1-180 gene.
The composition of sentence 3, wherein the modulator is a polypeptide.
The composition of sentence 3, wherein the modulator is a small molecule.

The composition of sentence 3, wherein the modulator is a polynucleotide

sequence.

The composition of sentence 9, wherein the polynucleotide sequence is DNA or
RNA.

The composition of sentence 9 further comprising an. expression vector, wherein
the expression vector comprises a promoter and the polynucleotide sequence,

operatively linked.

A pharmaceutical composition comprising a modulator of O1-180 activity

dispersed in a pharmaceutically acceptable catrier.

The composition of sentence 11, wherein the composition inhibits 01-180
activity.
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13.

15.

17.

18.

19.

of:

The composition. of sentence 11, wherein the composition stimulates 01-180

activity.

A method of modulating contraception comprising administering to an animal an
effective amount of a modulator of O1-180 activity dispersed in a
pharmacologically acceptable carrier, wherein said amount is capable of

decreasing conception.
The method of sentence 14, wherein the animal is female.
The method of sentence 14, wherein the animal is male.

A method of enhancing fertility comprising administering to an animal an
effective amount of a modulator of OI-180 activity dispersed in a
pharmacologically acceptable carrier, wherein said amount is capable of

increasing conception.

A method of screening for a modulator of O1-180 activity comprising the steps

providing a cell expressing an 01-180 polypeptide
contacting said cell with a candidate modulator;
measuring 01-180 expression; and

comparing said O1-180 expression in the presence of said candidate modulator
with the expression of O1-180 expression in the absence of said candidate
modulator; wherein a difference in the expression of O1-180 in the presence of
said candidate modulator, as compared with the expression of O1-180 in the
absence of said candidate modulator, identifies said candidate modulator as a

modulator of O1-180 expression.

A method of identifying compounds that modulate the activity of O1-180
comprising the steps of:

obtaining an isolated O1-180 polypeptide or functional equivalent thereof;
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admixing the O1-180 polypeptide or functional equivalent thereof with a candidate

compound;
and measuring an effect of said candidate compound on the activity of 01-180.

20. A method of screening for a compound which modulates the activity of O1-180
comprising:

exposing 01-180 or a O1-180 binding fragment thereof to a candidate compound;

and

determining whether said compound binds to O1-180 or the O1-180 binding
partner thereof; and

further determining whether said compound modulates O1-180 or the O1-180

interaction with a binding partner.
21. A method of screening for an interactive compound which binds with O1-180
comprising:
exposing a 01-180 protein, or a fragment thereof to a compound; and
determining whether said compound bound to the O1-180.
22, A method of identifying a compound that effects O1-180 activity comprising

(a) providing a group of transgenic animals having (1) a regulatable one or more
01-180 protein genes, (2) a knock-out of one or more O1-180 protein genes, or (3) a

knock-in of one or more O1-180 protein genes;

(b) providing a second group of control animals respectively for the group of
transgenic animals in step (a); and

(c) exposing the transgenic animal group and control animal group to a potential
01-180-modulating compounds; and

(d) comparing the transgenic animal group and the control animal group and
determining the effect of the compound on one or more proteins related to infertility or
fertility in the transgenic animals as compared to the control animals.

23. A method of detecting a binding interaction of a first peptide and a second peptide of a

peptide binding pair, comprising:
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(&) culturing at least one eukaryotic cell under conditions suitable to detect the

selected phenotype; wherein the cell comprises;
a) anucleotide sequence encoding a first heterologous fusion

protein comprising the first peptide or a segment thereof joined to a transcriptional

activation protein DNA binding domain;
b) a nucleotide sequence encoding a second heterologous

fusion protein comprising the second peptide or a segment thereof joined to a

transcriptional activation protein transcriptional activation domain;

wherein binding of the first peptide or segment thereof and the second peptide or segment

thereof reconstitutes a transcriptional activation protein; and

c) a reporter element activated under positive transcriptional control
of the reconstituted transcriptional activation protein, wherein expression of the reporter element

produces a selected phenotype;

(ii) detecting the binding interaction of the peptide binding pair by determining the level

of the expression of the reporter element which produces the selected phenotype;

wherein said first or second peptide is an O1-180 peptide and the other peptide is a test
peptide, preferably selected peptides/proteins present in the ovary.

24. A rescue screen for detecting the binding interaction of a first peptide and a second

peptide of a peptide binding pair, comprising:

@) culturing at least one eukaryotic cell under conditions to detect a selected

phenotype or the absence of such phenotype, wherein the cell comprises;
a) a nucleotide sequence encoding a first heterologous fusion

protein comprising the first peptide or 2 segment thereof joined to a DNA binding domain

of a transcriptional activation protein;
b) anucleotide sequence encoding a second heterologous

fusion protein comprising the second peptide or a segment thereof joined to a

transcriptional activation domain of a transcriptional activation protein;
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wherein binding of the first peptide or segment thereof and the second peptide or segment
thereof reconstitutes a transcriptional activation protein; and

c) a reporter element activated under positive transcriptional control
of the reconstituted transcriptional activation protein, wherein expression of the reporter element

prevents exhibition of a selected phenotype;

(ii)  detecting the ability of the test peptide to interact with O1-180 by determining
whether the test peptide affects the expression of the reporter element which prevents exhibition
of the selected phenotype,

wherein said first or second peptide is an O1-180 peptide and the other peptide is a test
peptide, preferably selected peptides/proteins present in the ovary.

A method of identifying binding partners for O1-180 comprising the steps of:
exposing the protein to a potential binding partner; and
determining if the potential binding partner binds to O1-180.

A pharmaceutical composition comprising a modulator of 01-236 expression dispersed

in a pharmaceutically acceptable carrier.

The composition of sentence 26, wherein the modulator suppresses transcription of an
01-236 gene.

The composition of sentence 26, wherein the modulator enhances transcription of an O1-

236 gene.

The composition of sentence 26, wherein the modulator is a polypeptide.

The composition of sentence 26, wherein the modulator is a small molecule.

The composition of sentence 26, wherein the modulator is a polynucleotide sequence.
The composition of sentence 31, wherein the polynucleotide sequence is DNA or RNA.

The composition of sentence 31 further comprising an expression vector, wherein the
expression vector comprises a promoter and the polynucleotide sequence, operatively
linked.

A pharmaceutical coniposition comprising a modulator of O1-236 activity dispersed in a
pharmaceutically acceptable carrier.
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The composition of sentence 34, wherein the composition inhibits O1-236 activity.
The composition of sentence 34, wherein the composition stimulates O1-236 activity.
A method of modulating contraception comprising administering to an animal an
effective amount of a modulator of 01-236 activity dispersed in a pharmacologically
acceptable carrier, wherein said amount is capable of decreasing conception.
The method of sentence 37, wherein the animal is female.
The method of sentence 37, wherein the animal is male.
A method of enhancing fertility comprising administering to an animal an effective
amount of a modulator of O1-236 activity dispersed in a phammacologically acceptable
carrier, wherein said amount is capable of increasing conception.
A method of screening for a madulator of O1-236 activity comprising the steps of:
providing a cell expressing an O1-236 polypeptide
contacting said cell with a candidate modulator;
measuring O1-236 expression; and
comparing said O1-236 expression in the presence of said candidate modulator
with the expression of O1-236 expression in the absence of said candidate
modulator; wherein a difference in the expression of 01-236 in the presence of
said candidate modulator, as compared with the expression of 01-236 in the
absence of said candidate modulator, identifies said candidate modulator as a
modulator of O1-236 expression.
A method of identifying compounds that modulate the activity of 01-236 comprising the
steps of:
obtaining an isolated O1-236 polypeptide or functional equivalent thereof;
admixing the O1-236 polypeptide or functional equivalent thereof with a candidate
compound;
and measuring an effect of said candidate compound on the activity of 01-236.
A method of screening for a compound which modulates the activity of 01-236

comprising:
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exposing 01-236 or a 01-236 binding fragment thereof to a candidate compound;

and

determining whether said compound binds to O1-236 or the 01-236 binding
partner thereof; and

further determining whether said compound modulates O1-236 or the 01-236

interaction with a binding partner.
A method of screening for an interactive compound which binds with 01-236
comprising:

exposing a 01-236 protein, or a fragment thereof to a compound; and

determining whether said compound bound to the 01-236.
A method of identifying a compound that effects 01-236 activity comprising

(a) providing a group of transgenic animals having (1) a regulatable one or more
01-180 protein genes, (2) a knock-out of one or more O1-236 protein genes, or (3) a

knock-in of one or more 01-236 protein genes;

(b) providing a second group of control animals respectively for the group of
transgenic animals in step (a); and

(c) exposing the transgenic animal group and control animal group to a potential
01-236-modulating compounds; and

(d) comparing the transgenic animal group and the control animal group and
determining the effect of the compound on one or more proteins related to infertility or

fertility in the transgenic animals as compared to the control animals.

A method of detecting a binding interaction of a first peptide and a second peptide of a
peptide binding pair, comprising:

@ culturing at least one eukaryotic cell under conditions suitable to detect the

selected phenotype; wherein the cell comprises;

a) a nucleotide sequence encoding a first heterologous fusion

protein comprising the first peptide or a segment thereof joined to a transcriptional

activation protein DNA binding domain;
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b) a nucleotide sequence encoding a second heterologous

fusion protein comprising the second peptide or a segment thereof joined to a

transcriptional activation protein transcriptional activation domain;

wherein binding of the first peptide or segment thereof and the second peptide or segment

thereof reconstitutes a transcriptional activation protein; and

c) a reporter element activated under positive transcriptional control
of the reconstituted transcriptional activation protein, wherein expression of the reporter element

produces a selected phenotype;

(i) detecting the binding interaction of the peptide binding pair by determining the level

of the expression of the reporter element which produces the selected phenotype;

wherein said first or second peptide is an 01-236 peptide and the other peptide is a test
peptide, preferably selected peptides/proteins present in the ovary.

47. A rescue screen for detecting thee binding interaction of a first peptide and a second

peptide of a peptide binding pair, comprising:

i) culturing at least one yeast cell under conditions to detect a selected phenotype or

the absence of such phenotype, wherein the yeast cell comprises;
a) a nucleotide sequence encoding a first heterologous fusion

protein comprising the first peptide or a segment thereof joined to a DNA binding domain

of a transcriptional activation protein;
b) a nucleotide sequence encoding a second heterologous

fusion protein comprising the second peptide or a segment thercof joined to a

transcriptional activation domain of a transcriptional activation protein;

wherein binding of the first peptide or segment thereof and the second peptide or segment

thereof reconstitutes a transcriptional activation protein; and

c) a reporter element activated under positive transcriptional control
of the reconstituted transcriptional activation protein, wherein expression of the reporter element

prevents exhibition of a selected phenotype;
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(ii)  detecting the ability of the test peptide to interact with 01-236 by determining
whether the test peptide affects the expression of the reporter element which prevents exhibition
of the selected phenotype,

wherein said first or second peptide is an O1-236 peptide and the other peptide is a test
peptide, preferably selected peptides/proteins present in the ovary.

48, A method of identifying binding partners for 01-236 comprising the steps of’
exposing the protein to a potential binding partner; and

determining if the potential binding partner binds to 01-236.
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Mouse Npit2 Gene Sequences
aca g ggrunru u,mr"lvqgggccaggtg
oL gageon u & ( teotottte

coaggelicttaacagectgetgtgggaagetgacectiagatggage

cctgaaGCCATATTGAGGACCTGCAGTAGAGGTGGAACCCATGACTGG

CAGCGCAgtaagettgagoagg... intron 1= 343bp

ctttgeattactcagAACACAGTGATAACAGCTGAGCTCCAAGCA

AGGACCCAGGACCTTGCCTCACCACAGACATAATCTTTCCCCACAACA

CCTCCACCAAGCCGCCCTGTAAATCGAC  ATG AGT CGC CAC AGC
M S R H §

ACC AGC AGC GTG ACC GAA ACC ACA GCA AAA AAC ATG
T S 8§ V T E T T A K N M

CTC TGG Ggtaagggetaagget... intron 2 = 134bp
L W

.gicttegetatgoagGT AGT GAA CTC AAT CAG GAA AAG
G S E L N @ E K

CAG ACT TGC ACC TTT AGA GGC CAA TGC GAG AAG AAG
Q@ TC T F R G Q € E K K

GAC AGC TGT AAA CTC TTG CTC AGC ACGgtgggtgtctece
D 8 Cc K L L L s T

aa... intron 3 = 92bp ...catcacctttctcagATC
TGC CTG GGG GAG AAA GCC AAA GAG GAG GTG AAC CGT
C E K A X E E V N R

GTG GAA GTC CTC TCC CAG GAA GGC AGA AAA CCA CCA
vV E v L 8 QQ E G R K P P

ATC ACT ATT GCT ACG CTG AAG GCA TCA GTC CTG CCC
I * 1 A T L K A 8§ V L P

ATGgtgagtcttetetee.., intron 4 = 2.8kb ...agaa
M
gegegacacagGTC ACT GTG TCA GGT ATA GAG CTT TCT
v T vV § ¢ I E L 8§

CCT CCA GTA ACT TTT CGG CTC AGG ACT GGC TCA GGA
P P V T F R L R T G § G

FIG. 7A
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(145) JpP

WO 02/088314 PCT/US02/13245

108

118

130

142

154

166

176

183

185

194

195

207

9/26

CCT GTG TTC CTC AGT GGC CTG GAA TGT TAT Ggtaagit
P vV F L S§ G L cC Y

gtageeta... intron 5 = 1.35kb ...ggctacccattee

agAG ACT TCG GAC CTG ACC TGG GAA GAT GAC GAG GAA
E T § DL T W E D D E E

GAG GAG CGAA GAG GAG GAG GAA GAG GAT GAA GAT GAG
E E E E E E E E D E D E

GAT GCA GAT ATA TCG CTA GAG GAG ATA CCT GTC AAA
D A DI $ L E E 1 P VvV K

CAA GTC AAA AGG GTG GCT CCC CAG AAG CAG ATG AGC
Q vV K RV A P Q K Q M 8§

ATA GCA AAGgtgagepgasaagaa... intron 6 = 186bp
1 A K
tggutiigttccag AAA AAG AAG GTG GAA AAA GAA
K K K Vv E K E

GAG GAT GAA ACA GTA GTG AGgtaattcatgeagtt...
E D E T V R

intron 7 = 0.5kb ... ctattcectticcagG CCC AGC
P s

CCT CAG GAC AAG AGT CCC TGG AAG AAG gtgageaataag
P Q D K S P W K K '

aag... intron 8 =92bp ...ctottatctgcacapGAGH
E

AAA TCT ACA CCC AGA GCA AAG AAG CCA GTG ACC AAG
K $§ T P R A K K P V T K

AAA TGA CCTCATCTTAGCATCTTCTGCGTCCAAGGCAGGATGTCCA
K %

GCAGCTGTGTTCTGGTGCAGGTGTCCAGCCCCACCACCCTAGTCTGAA
TGTAATAAGGTGGTGTGGCTGTAACCCTGTAACCCAGCCCTCCAGTTT
CCGGAGGTTTTTGGTGAAGAGCCCCCAGCAAGTTCGCCTAGGGCCACA
ATAAAATTTGCATGATCAGGaceteccictgectcecectecctygat

ggel gagggcaace

acgagcangaaaccageeccatgt

FIG. 7B
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601  gene GOCGGGLE ‘GEEACE TTCC CGIPTECACECC TTATCOG 70
psOol gene GGCGGGCG] GCACCCATGTTCCCGELGAGCACG PTCCACCCCTGCCEGCATCCTTATCCG
Qo1 gene C A ¢ TCC 140
pe0ol gena CAGGCCACCARAGE COACCCGCRCCCCCOTCOTTSC
Qol gene TCCCLK AGC! CeT 210
psOol gene TCCTCCGGCTACAGACAGCTCATEGCL CATCGACAGOCAT ACAGCTCATGECCCT
0ol ygene GCIGTCGL CCOCGCCGRGAC 280
psOel gene GO 'CCGCECOGCBAC
Ool  gene GCC GTGTPCN CGCTGCAGCL CCCGACECC 350
psOcl gene GCCTCGGTGCAGTGPTCACTCGGECECCGCACGCIGCAGCCTGCAGGETGCCEAGCCAGCCLUGACGELC
Yol gene MPCCTGTCARGE Joie s GTAGC 420
psool gene GGT T AOCCCOTRCEACRES COCGCGATCC
Ool gene CCCGLTCT C? 490
psOol gene CCCCTTCTCGIC G TCTETGECCTCTCCTCCTCACTGGAGGT GACACCC ©
0ol  gone AC OCGGCATCOTCEEEGACCEGEEAANC! GAGGA 550
pstol gene ACGA CCGECATCC GEAGCC
00l gene RAGCGGTCCCCCAGCCGE AGGCTGCAGGAC) AGCA 630
pstol gene AAGCGGTCCOC 56 COACGTTCAGGCTGE: AGCA
001 gene GCCACCAC G 'GAGGAGCCATATCCT 706G
PB0OL gene GCCACC GGAAC -

0ol  gene GCCK AGGACCCC GGATECCCOTCGAGACCAGECCRCCCOGCARAGCACEE  TT0
psOol gena GOCGE: AGGACCCC CCCTC o ACCA

0ol gone AGCAGGACAAGGAGCG TTCCAGEZAZS aa...intron { (1.8kb)... taccetge 79
psO0l gene AGCAGGACA i\ gaccagectgg. . intron 1 (L8KD)... taccetge

ol  gene (GUCAETTCTTAGAGH: GEOTAL! GGACTGCARAATCS coor 863
P800l gene (GUCAZTTCT AT GCCT

col  gene gag g...intron 2 (78bp)... 392
psool gene GT) gtg...intron 2 (78bp)...

Ool  gene CECAZGTWIACTTC T TACAACCCTTAC AT 957
psool gene Cglag TGCC CTACAACCCTTAC T

001 gene CACCTSICAAglAaaccaacgiit. . intron 3 (378bp)...actcogattiticagact TOTAAAAGARCT 962
PSO0L gene CACCTGTCAAZtAaaccaaacgttt...intron 3 (878bp)...g
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ool
psOol

0ol
psCol
0ol
psOol

ool
psOol

gene
gene

gene
gene

gene
gene

gene
gene
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AGATGTGCCTGCCCAGTCAGACTTCGCCACGTEEACCCTAAACGCCCCCATCGGCAAGACTTGTGTGEGA 1052

AGATGTGCCTGCCCAGTCAGACCTCGCCACGTETACC T TAGACGUCCCCATCAGCANGACTTEIGTGAGA
GATGCAAGGACAARTGCTTGICCTGCGACAGCACCTTCAGCTTCARATACATS 1122
GATGC \CAAACGCCTGTCCTGCGACAGCACCETCAGCTTCARATAC; TTACTGAGAGTCCAA
AACGTTT TTTCTCCCCTCITCCCTCTICCCATTTIC 1192
AACGTTTCTGCT. TTTCTCCCCTCTTCACCTCTTCCCTTTC
CABATTCTTCATGACAGAC] CTGTGAATA ARRCA. 1257
CABATTCTTCATGACAGAC: C A A

FIG. 15B
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<110> Wang
Wu, X
Matzu!
Bai,

, Pei
uemel

SEQUENCE LISTING

k, Martin M.

Yuchen

<120> Ovary-Specific Genes and Proteins

<130> PO1Y

<140> PCT/!
<141> 2001

<150> Us O
<151> 2001

<160> 23

25002

US 02/13245
-04-27

9/844,864
-04-27

<170> PatentiIn vexsion 3.1

<210> 1
<211> 1258
<212> DNA

<213> Mus musculus

<400> 1
ggcgggegac

tecttateeg
acccgegece
ccgccaccag
cagccgtgac
cgggegaecge
ctgtcaacce
cecegtteteg
gcagacaccc
gagagaggty
ggctgcagyy
ggcegatgeaqy
ccceggtgat
ggagegeety
caaaatcegy
caaacagtte

ctgtcaaagt

gegegggacy
caggccacea
ccetecttee
cgggcacage
getgeggtge
acgctgecage
cgtggecacy
tecgtgacet
acgaagggag
gocgegagga
caggcegggt
tetgagecty
teggatgece
cgtttecagt
tgggagageg
tgccgagtgt

tgtaaaagaa

cacccatgtt
aagecgggga
tcoceggeta
tecatggecct
aggtgaacce
ctgeagggty
ceggegeegy
tetgtggect
aggggagecc
aagcggtece
gggagcagea
ggagcgagga
ctcgagacca
tcttagagea
cctatgtgtg
gtgagaaatc

ctagatgtgce

cceggegage
tggctggagg
cagacagcte
gctgtegegyg
gegecgegac
cegagecage
gagatccccg
ctectectea
ggcatccteg
ccageegega
gccaccacey
gccatgtect
ggcctececg
gaagtacggc
gtgtgtgcag
ctacaaccct

ctgceccagte

1/36

acgttccace
ttoggageca
atggeegegy
atgggtccce
gecteggtge
ccogacgoce
cgatcctgge
ctggaggttyg
gggacccggg
agegaggagg
gaggaccgga
gecgcagaga
caaagcacgg
tactatcact
ggcaccagta
tacagagtgg

agacttcgee

SUBSTITUTE SHEET (RULE 26)

(163)

PCT/US02/13245
cctgacegea 80
ggggctgecy 120
agtacgtega 180
ggtcggtcag 240
agtgttecact 300
gategggtte 360
agaccgtage 420
cgggaggcaqg 480
aaccggageo 540
gegatgttea 600
acagtgtgge 660
tggcteagga 720
agcaggacaa 780
gcaaggactyg 840
aggtgtactt 900
aggacatcac 960
acgtggacce 1020
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taaacgcecce

cagcacctte

agctaatgga

tcatgacaga

<210>
<211>
<212>

<400>

3

61

PRT
<213> Mus

2

Met Phe Pro

1

Ala Thx

Pro Ala

Glu Tyx
50

Arg Met

Cys Gln

Gln Thr
130

Ser Leu
145

Lys

Pro

35

Val

Gly

Arg

Pro

Pro

115

Val

catcggecaag
agcttcaaat
atggacaagt

cagtattact

musculus

Ala

Ala

20

Pro

Asp

Pro

Arg

Ala

100

Arg

Ala

Glu val

Ala

Lys

Ser

Ala

Ser

Gly

Ser

Ser

Arg

Asp

85

Gly

Gly

Pro

Ala

Ser

165

val

Thr

Asp

Phe

His

Ser

70

Ala

Cys

His

Fhe

Gly

150

Gly

Pro

Phe

Gly

Leu

Gln

55

val

Ser

Arg

Ala

Ser

135

Gly

Thr

Gln

His

Trp

Pro

40

Arg

Ser

Val

Ala

Gly
120

Arg

Pro

Pro

Arg

25

Gly

Ala

Ser

Gln

Ser

105

Ala

Val

Gln

Glu

Arg

Cys

10

Tyr

Gln

Arg

Gly

Thr

Thr

Pro

170

Ser

2/36

acttgtgtgy gagatgcaag
acatcattta gtgagagtcg
gacgtttete cecctcttceac

tgagtataaa gcctgtgaat

Pro

Gly

Arg

Leu

Asp

75

Ser

Asp

Arg

Phe

Pro

155

Glu

Glu

(164)

PCT/US02/13245

gacaaacgce tgtoctgega 1080
aaaacgttte tgctagatgy 1140
ctcttcectt tecaaattct 1200

aaaaggtatt gecaaacaa 1258

His Pro Tyr Pro Gln
15

Ala Arg Gly Cys Arg
30

Gln Leu Met Ala Ala
45

Met Ala Leu Leu Ser
60

Ala Ala Val Gln Val
80

Leu Gly Arg Arg Thr
385

Ala Arg Ser Gly Ser
1.0

Ser Pro Arg Ser Trp
125

Cys Gly Leu Ser Ser
140

Thr Lys Gly Glu Gly
160

Pro Arg Glu Val Ala
175

Glu Gly Asp val Gln
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(165) JP 2005-502324 A 2005.1.27

WO 02/088314 PCT/US02/13245

180 185 190

Ala Ala Gly Gln Ala Gly Trp Glu Gln Gln Pro Pro Pro Glu Asp Arg
195 200 205

Asn Ser Val Ala Ala Met Gln Ser Glu Pro Gly Ser Glu Glu Pro Cys
210 215 220

Pro Ala Ala Glu Met Ala Gln Asp Pro Gly Asp Ser Asp Ala Pro Axg
225 230 235 240

Asp Gln Ala Ser Pro Gln Ser Thr Glu Gln Asp Lys Glu Arg Leu Arg
245 250 255

Phe Gln Phe Leu Glu Gln Lys Tyr Gly Tyr Tyr His Cys Lys Asp Cys
260 265 270

Lys Ile Arg Trp Glu Ser Ala Tyr Val Trp Cys Val Gln Gly Thr Ser
275 280 285

Lys Val Tyr Phe Lys Gln Phe Cys Arg Val Cys Glu Lys Ser Tyr Asn
290 295 300

Pro Tyr Arg Val Glu Asp Ile Thr Cys Gln Ser Cys Lys Arg Thr Arg
305 310 315 320

Cys Ala Cys Pro Val Arg Phe Arg His Val Asp Pro Lys Arg Pro His
325 330 335

Arg Gln Asp Leu Cys Gly Arg Cys Lys Asp Lys Arg Leu Ser Cys Asp
340 345 350

Ser Thr Phe Ser Phe Lys Tyr Ile Ile

355 360
<210> 3
<211> 1817
<212> DNA

<213> Mus musculus

<400> 3
gtcacagctt tccectgece gaatatggtg atctgtctee attgteccaga teaggatgat 60
tctttagaag aagtcacaga ggaatgctat tccccaccca ccctccagaa cctggcaatt 120

cagagtctac tgagggatga ggecttggee attteotgote tcacggacct gecccagagt 180

ctgttcoeag taatttttga ggaggectic actgatggat atatagggat cttgaaggee 240

3/36
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atgatacctg

ctggagactt

accagtaggt

ggatcecatyg

agtgctgget

ggcagacttg

attecatctat

aktcttcaaaa

gaagagttgy

ctagatcaca

atatteaget

gatgtccett

gagacacttt

tgcctgaata

ctecttgage

ttggattecat

tgttcteace

acaacttcta

tectagagtge

tgagcttety

caaatgetet

tgtggaacta

gatgaaatce

agtctgagat

tgtagaaagt

gactggecca

aaaaaaaaaa

<210>
<211>
<212>
<213>

<400>

tgtggccett cccatacctt tctttaggaa agcagataaa
tgaaggctat gettgaggga ctagatatac tgcttgcaca
gcaaactcag agtaattaat tggagagaag atgacttgaa
aaggtgaagg cttaccagat ttcaggacag agaagcagcc
gtgaggtgaa gaaagaattg aaggtgacga ctgaagtcct
atgaatctac cacatacttg ttgcagtggyg cccagcagag
tctgtagaaa gctactaatt gaaggcttaa ceaaagecte
ctgtacacge agactgtata caggagctta tcctaagaty
cttttcttaa tccctacctyg aaactgatga aaagtcttit
tcataggtac cttcagtttg ggtgattctg aaaagettga
tgatttctea acttcccaca ctccactgtc tccagaaact
ttataaaagg caacctgaaa gaatacctca ggtgcctgaa
gcatcagtaa ctgtgaccte tcacagteag acttggattg
tttgtgaact caaacatctg catattagtg atatatattt
ctcttggttt tetecttgag agagttggag ataccctgaa
gttgtatagt ggactttecag ttcagtgect tgctgectge
tcagagaggt cactttctat gataatgatg tttctctgee
caccacacag ccctgetgag tcagetgate tatgagtgtt
tatgatgaca gtggtgtaat actaacacac agattagaaa
gatatactga gagcecaaaag acagctccat agtgtetect
aaatgtggtg ggtgctacat ttatgategg catacccaat
ctataagctt gattgtgaaa ctgagaaata gaaacttagt
taagtgaatg tccactgeta aatggagcat gaaaatgtca
acacaggaaa gtcaataact tectctgage tggtgaatgg
atcaagcact tgtagtttga atgtgttaca atagaagcac
atctgttgac tgcatacaat aaatctgttyg acttattaaa

aaaaaaa

musculus

4/36
SUBSTITUTE SHEET (RULE 26)

(166)

PCT/US02/13245
taattgcaac 300
aaaggttcaa 360
gatatggget 420
aattgagaac 480
tcgeatgaag 540
aaaagattet 600
agtgatagaa 660
tatctgeata 720
cacactcaca 780
tgaggagaca 840
ctatgtaaat 900
aaageccttg 960
cctgccetat 1620
atgtgattta 1080
aaccctggaa 1140
cctaagecaa 1200
tttcttgaaa 1260
accctgecce 1320
gtttttgtce 1380
ttcaaacaac 1440
gttgecgttt 1500
attggggact 1560
atcacctaaa 1620
atgttgeate 1680
cattttatga 1740
tttttaaaaa 1800

1817
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Met Val
Val Thx
Gln Ser
Leu Pro
50
Gly Tyr
65
Tyr Leu
Lys Ala
Thr Ser
Lys Ile

130

Thr Glu
145

Glu Leu
Glu Ser
Ile His
Ser Val

210

Leu Ile
225

Glu

Leu
35

Met

Arg
115

Trp

Leu
185

Cys

Glu

20

Leu

Ser

Leu

Leu

100

Cys

Ala

Gln

Val

Thx

180

Phe

Glu

Arg

Arg

Leu

Ile

Gly

85

Glu

Lys

Gly

Pre

Thr

165

TYE

Cys

Iile

cys

His

Tyr

Asp

Phe

Leu

70

Gly

Leu

Ser

Ile

150

Leu

Arg

Phe

Ile
230

Cys

Ser

Glu

Pro

55

Lys

Gln

Leu

Arg

His

135

Glu

Glu

Leu

Lys
215

Cys

Pro

Pro

Ala

40

Val

Ala

Ile

Asp

Val

120

Glu

Asn

Val

Gln

Leu

200

Ile

Asp

Pro

25

Ile

Met

Asn

Ile

105

Gly

Ser

Leu

Trp

185

Leu

Val

Glu

Gln

10

Thr

Ala

Phe

Ile

Asn

90

Leu

Asn

Glu

Al

1

Arg

170

Ala

Ile

His

Glu

5/36

Asp

Leu

Ile

Glu

Pro

75

Cys

Leu

Trp

Gly

Gly

155

Met

Gln

Glu

Ala

Leu
235

Asp

Gln

Ser

Glu

60

Val

Asn

Ala

Arg

Leu

140

Cys

Lys

Gln

Gly

Asp

220

Ala

Ser

Asn

Ala

45

Ala

Trp

Leu

Gln

125

Pro

Glu

Gly

Arg

Leu

205

Cys

Phe

Leu

Leu

30

Leu

Phe

Pro

Glu

Lys

110

Asp

Asp

val

Arg

Lys

190

Ile

Leu

SUBSTITUTE SHEET (RULE 26)

Glu

15

Ala

Thr

Thr

Phe

Thr

95

val

Asp

Phe

Leu

175

Asp

Lys

Gln

Asn

(167)

PCT/US02/13245

Glu
Ile
Asp
Asp
Pro
80

Gln

Leu

Lys
180
Asp
Ser
Ala

Glu

Pro
240
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Tyr Leu Lys Leu Met Lys Ser Leu Phe Thr Leu Thr Leu Asp His Ile
245 250 255

Ile Gly Thr Phe Ser Leu Gly Asp Ser Glu Lys Leu Asp Glu Glu Thr
260 265 270

Ile Phe Ser Leu Ile Ser Gln Leu Pro Thr Leu His Cys Leu Gln Lys
275 280 285

Leu Tyr Val Asn Asp Val Pro Phe Ile Lys Gly Asn Leu Lys Glu Tyr
290 295 300

Leu Arg Cys Leu Lys Lys Pro Leu Glu Thr Leu Cys Ile Ser Asn Cys
305 310 315 320

Asp Leu Ser Gln Ser Asp Leu Asp Cys Leu Pro Tyr Cys Leu Asn Ile
325 330 335

Cys Glu Leu Lys His Leu His Ile Ser Asp Ile Tyr Leu Cys Asp Leu
. 340 345 350

Leu Leu Glu Pro Leu Gly Phe Leu Leu Glu Arg Val Gly Asp Thr Leu
355 360 365

Lys Thr Leu Glu Leu Asp Ser Cys Cys Ile Val Asp Phe GIn Phe Ser
370 375 380

Ala Leu Leu Pro Ala Leu Ser Gln Cys Ser His Leu Arg Glu Val Thr
385 390 395 400

Phe Tyr Asp Asn Asp Val Ser Leu Pro Phe Leu Lys Thr Thr Ser Thr
405 410 415

Pro His Ser Pro Ala Glu Ser Ala Asp Leu
420 425

<210> 5

<211> 1018

<21i2> DNA

<213> Mus musculus

;igg;ﬂzzga ggacctgcag tagaggtgga acccatgact ggcagegeaa acacagtgat 60
aacagctgag ctcecaagcaa ggacccagga ccttgectca ccacagacat aatctttece iz2e
cacaacacct ccaccaagee gceectgtaaa tegacatgag tcegccacagce accagecageg 180
tgaccgaaac cacagcaaaa aacatgctcet ggggtagtga actcaatcag gaaaagcaga 240

6/36
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cttgcacett
tetgectggg
gcagaaaacc
tgtcaggtat
tgttectcag
aagaggagga
agatacctgt
aaaagaaggt
gtccectggaa
ctcatcttag
tgtaocagece
ccagecactaoc
acaataaaat
<210> 6

<211> 207
<212> PRT
<213> Mus

<400> 6

tagaggccaa
ggagaaagcce
accaatcact
agagetttet
tggectggaa
agaggaggag
caaacaagtc
ggaaaaagaa
gaaggagaaa
catcttectge
caccacccta
agtttcagga

ttgeatgatc

musculus

ggcgagaaga
aaagaggagy
attgctacge
cctccagtaa
tgttatgaga
gaagaggaty
aaaagggtgy
gaggatgaaa
tctacaccea
gtecaaggea
gteotgaatgt
ggtttttggt

aggaaaaaaa

aggacagcty
tgaaccgtgt
tgaaggcatc
cttttegget
ctteggacet
aagatgagga
ctecceagaa
cagtagtgag
gagcaaagaa
ggatgtecay
aataaggtgg
gaagagccce

aaaaaaaaaa

Met Ser Arg His Ser Thr Ser Ser Val Thr Glu

1

Met Leu Trp Gly Ser Glu Leu Asn

Arg Gly Gln

35

20

Gly Glu Lys Lys Asp

a0

Ile Cys Leu Gly Glu Lys Ala Lys

50

55

Leu Sex Gln Glu Gly Arg Lys Pro

65

70

10

Gln Glu Lys

25

Ser Cys Lys

Glu Glu Vval

Pro Ile Thr

75

Leu Pro Met Val Thr Val Ser Gly

85

Pro Val Thr Phe Arg Leu Arg Thr

100

90

Gly Ser Gly
105

7136

(169)

PCT/US02/13245

taaactctty ctcagcacga

ggaagtccte tceccaggaag

agtcctgece atggtcactg

caggactgge teaggacctg

gacctgggaa gatgacgagg

tgcagatata tcgctagagg

gcagatgage atagcaaaga

gcccagecct caggacaaga

geecagtgace aagaaatgac

cagctgtgtt ttggtgcagy

tgtggctgta accctgtaac

cagcaagttc gcctagggeo

aaaaaaaaaa aaaaaaaa

Thr

Gln

Leu

Asn

60

Iie

Pro

Thr

Thr

Leu

45

Arg

Ala

Glu

val

Ala Lys Asn
15

Cys Thr Phe
30

Leu Ser Thr

val Glu Vval

Thr Leu Lys
80

Leu Ser Pro
95

Phe Leu Ser
110

SUBSTITUTE SHEET (RULE 26)

480

540

600

660

720

780

840

300

960

1018
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Gly Leu Glu Cys Tyr Glu Thr Ser Asp Leu Thr
115 120
Glu Glu Glu Glu Glu Glu Glu Glu Glu Asp Glu
130 135
Ile Ser Leu Glu Glu Ile Pro Val Lys Gln Val
145 150 155
Gln Lys Gln Met Ser Ile Ala Lys Lys Lys Lys
165 170
Asp Glu Thr Val Val Arg Pro Sex Pro Gln Asp
igo 185
Lys Glu Lys Ser Thr Pro Arg Ala Lys Lys Pro
135 200
<210> 7
<211> 6970
<212> DNA
<213> Mus musculus
<220>
<221> misc feature
<222> (1)..(6970)
<223> N equals unknown
<400> 7
acagcagagy tgatgctcag aaatcaagtt ttaacagagg
gaggggattg cacacctccc cacceccectee tettteccag
gggaagctga cccttagatg gagecctgaa gccatattga
acccatgact ggcagcgeag taagcttgag caggnnnnnn
TINORANNNND DORRNANNAN ANNARNANNN ANONDNnRND
nnnnnnnnnn nnnnnnonnn annononnnnn nnnnonnnnnn
nnnnonnnnn NNNNANnNNnn Nnannhiinnn nnonnnnnnn
NNANDONNNND NNNAONNNNN DODARDONNNN nnnnononnnn
NONNNNNNNN NINDNNANOND DMANONNANN DODDOONRRD
nnnnnnnnnn nnnnnnnett tgcattacte agaacacagt
caaggaccca ggaccttgce tcaccacaga cataatettt
gcegecctgt aaatcgacat gagtcgccac agcaccagea
8/36

Trp Glu
125

Asp Glu

140

Lys Arg

Val Glu

Lys Ser

val Thr
205

Asp

Asp

Val

Lys

Pro
190

gccaggtget

gettettaac

ggacctgcag

nnnnnnnann

nnnnnnnonn

nnnnnnnnnn

nnnnnnnnnn

nnonnnnnnnn

nnnnnnnnhn

gataacagct

ccecacaaca

gegtgacega

SUBSTITUTE SHEET (RULE 26)

(170)

PCT/US02/13245

Asp Glu
Ala Asp
Ala Pro

160
Glu Glu
175
Trp Lys
Lys
tctagagtag 60
agectgetgt 120
tagaggtgga 180
nnnnnonnnn 240
nnNNNNDNNN 300
nnnnnnnnnn 360
nnnnnnnnnn 420
nnoonnnnnn 480
nnnnnonnnn 540
gagctccaag 600
cctccaccaa 660
aaccacagea 720
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aaaaacatgce
nnnnnnnnnn
nunnROAnnn
gtagtgaact
acagetgtaa
nnnnnnannn
nnnnanannn
gaaccgtgtg
gaaggcatca
nnnnnnnonn
nnnnnnnonn
nnnnnnnnnn
nnnnonnnnn
nnnnnnnonn
nnnnnnnnnn
nnnannnnnn
nnnnnnnnnn
nnnnnhnnnn
nnnnnnnnnn
nnnnnnnnnn
nnannnnnnn
nnmnnnnnnn
nnunnnonnnn
nnnnnnnnnn
nnnnnnnnnn
annnpnonnn
nhnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn

nnonnnnnnn

tctggggtaa
nnnnnnnnnn
npnunpnnnn
caatcaggaa
actcttgete
nnonnnonnn
nnncatcacc
gaagtcctet
gtcetgecea
nnnnonnnnn
nonnnnnninn
nuannnnnnn
nnaninnnnn
nnnnnnnnnn
nnnnnnonnn
nnnnnnonnn
nnnnnnonnn
nnnnnnnnnn
nnnnnnnnnn
nnnAnnnonnn
nnnannnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnhnonnn
nnnnnnnnnn
nnnnnnnnon
nnnnnnnnnn
nnnonnnnnn
nnnnnnnRnn

nannnnnonn

gggctaagge
nnnnnnnnnn
nnnnnnnnnn
aagcagactt
agcacggtgyg
nnnnnonnnn
tttetcagat
cccaggaagg
tggtgagtcet
nnnannnnna
nnnnnannnn
nnnanannnn
NNNNONNNII
nnnnonnnnn
nnnnonnannn
nnnnnnnnnn
nnnnnonnnn
nnnnnhnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnonnnnnn
nnnnononnnn
nnnnnnnnnn
nnnnnnnonn
nnnonnnnnn
nnnnnhnnnn
nnnnnannnn

nnonnoannn

tnnnnnnnnn
nnnnnnnnnn
nnnnnonnnnn
gcacctttag
gtgtctecea
nnnnnononnn
ctgeetgggy
cagaaaacca
tcteteennn
nnnnnnnnnn
nnnannnnnn
nnnnnnnnnn
nnnnnnonnnn
nnnnnonnnn
nnunnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
noponnnnnn
nnnnannonn
nnnnnnnonn
nnnnnnnnnn
nnnnnnnnnn
nnnnpnonnnn

nnnannnnnn

92/36

nnnnnnnnnn
nnnnnnnnnn
nnnnngtett
aggccaatge
annnnnnnnn
nnnnnnnnnn
gagaaagcca
ccaatcacta
nnnnnnnnnn
nnnononnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnon
nnnonnnnnnn
nnnnnonnnn
nnnnnonnnn
nnnnonpnnon
nnnnnnnnnn
nnnnnnnnnn
nnnnnonnnn
nnnnnnnnon
nnonnonnnn
nnonnonnnn
nnnnnonnon
nnnnnnnnnn
nnnnannnnn
nnnnnnnnnn
nnonnnnnnnn
nnnnRnnnnn

nnnnnnnnnn

SUBSTITUTE SHEET (RULE 26)

(171)

PCT/US02/13245
nnnnnanhnn 780
nnnnnnnnnn 84D
cgetgtgcag 200
gagaagaagy 360
nnnannnonn - 1020
nnnannnnnn 1080
aagaggaggt 1140
ttgctacget 1200
nonnnnnnnn 1260
pebebslstatotsisialed 1320
nnunnnnnnn 1380
nnnnnnonna 1440
nhnnnnonnn 1500
nnnnonnnnnn 15860
nnnnnnnnnn 1620
NANANNRINN 1680
nnnnnnRNnn 1740
nnnnnnnnnn 1800
nnonnnnnnn 1860
nnonnnnnnn 1920
nnunnnannn 1980
nnnnnunnnn 2040
nnnnnonnnn 2100
nnnnnonnnn 2160
nnonnnnonn 2220
nnnnnnnonn 2280
nnonnnnonn 2340
nnnnnnnnnn - 2400
nnnnnnnnnn 2460
nonnnoonnn - 2520
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nnnnnnnhnn
nnonnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnonnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnonn
nnnnnnnnnn
nnnnnnnonn
nnnnnnnnnn
nnnnnnnnnn
nnnannnann
nnnnnannnn
nnnnonnnnn
nnnnnnnnnn
nnnnnnnnnn
nnononnnnnon
nnnnnnnonn
nnnnannann
nnnnnonnon
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnonnnnn
nnnnnnnnnn
ctccagtaac
gttatggtaa
nnnnnnnnnn
nnnnnnnnnn

nnnnnnnunn

nnannnnnnn
NnnNNNAnnn
nnnnnnnnnn
nnnnnnonnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnmn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnann
nnnnnannnn
nnnnnnnnnn
nnnnnnnnnn
NNNANNNANT
nnnnnnnonn
nnnnnnnoon
nnnnnnnnnn
nnnnnnnnnn
nnnnninnnn
nannnnnnno
nnnnnnnnnn
nnnnnnnnnr
nnnornnnnnn
nnpnnnnnnnn
nnnnnnnaga
tttteggete
gttgtagect
nonnnnnnnn
nnnnnnnnnn

nnannnnnnn

nnnnnnnnnn
nnnnnnnnnn
nnnnnnnann
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnannnn
nnnnnnnnan
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnannnnnnn
nnnnnnnnnn
nnnnonnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnunn
nnnnnnnnnn
nnnnnonnnn
agggggacac
aggactggct
annnnnnnnn
nnnnannnnn
nnannpnnnn

nnnnannnnn

nnnnnnnann
nnnnnnnann
nnnnnonnnn
nnnnnnnonn
nannnnnnnn
nnannnnnnn
nnnonnnnnn
nannnonnnn
nnnnnnnnnn
nnnnnnnnnn
nnnpononnnn
nnnnonnnnn
nnnnnnnnnn
nnAnnnnnnn
faSstatatetabebboted
nnnnnnnnan
nnnannannn
nnannnnnun
nnonnnnnnn
nnnnonnnnnn
nhannnAnnn
nnnnnannnn
nnnnnnnnnn
nnopnnnnnn
nnnnnnnnnn
aggtcactgt
caggacctgt
nnnhnnnnnn
nnonnnnnnn
nonnnnnnnn

nnonnpRBnn

10/36

nnNONnDNNn
nnnonnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnonnnnan
nnnnnnnnnn
nonnonnnnn
nnnnnnnnnn
nonnnoonnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnonnn
nnAnnnAnnn
nnnnnnnnan
nponnnnunn
nnopannnnn
nnnnnoEnnn
nnnnnonann
nnnannnnnn
nnnnnnnnnn
nnnnannnnn
nnnnnnnonn
nnnnnnnnnn
gtcaggtata
gttcctcagt
nnnonnnnnn
nnnonnnnon
nnnonnnonn

nonnnonnann

SUBSTITUTE SHEET (RULE 26)

(172)
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nnonnonnnn - 2580
nnnononnnn - 2640
nnnononnnn - 2700
nnnnnnnnnn - 2760
nannnnnnnn 2820
nnnnnnnnnn 2880
nnnannonnn 2940
nnnnnnnnnn 3000
nnnnnnnnnn 3060
nnnnonnnnn 3120
nannnnnnnn 3180
nnnnnnnnnn - 3240
nnnnnnnnon 3300
nnnnnnonnn 3360
nnnnnnannn 3420
nnnnnnnnnn 3480
nnnnnnnonn - 3540
nnnnnnnnnn 3600
nnnnnnannn - 3660
nnonnnnRnn 3720
nannnnnnnn 3780
nnnnonnnnn 3840
nnnnonnnnn 3900
nnnnnnnnnn, 3960
nnannnnnnn 4020
gagctttete 4080
ggcctggaat 4140
nnnnnnnnhn 4200
nnnnpnnnnn 4260
nnannnonnn 4320
nannnnnnnn 4380
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nnnnonnnnon
nnnannpnonn
nnannnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnonnnn
nnnnannnnn
nnnnnonnon
nnnnnNOnnn
nnnnnonnnn
nunnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnonnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnonn
ttecagagac
aagaggatga
aaagggtgge
nnnnnnnnnn
nnnnnnannn
nnnnnnnnnn
ggtttttgtt
teatgeagtt
nnnnnpnnnn
nnnnonnnnn

nnnnnnnnnn

nnnnnnnnnn
npnnnpnnnn
nnnnannnnn
nnnnonnnnn
nnnnnnnnnn
nnnnnnnnnn
npnnnnnnnn
nnnnannnnn
nononnnnnn
nnnnnnnnnn
nonnnnnnnnn
nnonnnnnnn
nnnnnnnnnn
nnnonnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnonnn
nnnonnnnnnn
tteggacetyg
agatgaggat
tcecccagaag
nnnnnnnnnn
nnnnunnnnn
nnnpnnnnnn
ccagaaaaay
nonnonnnnn
nnnnnonnnn
nnnnonnnnn

nnnnonnnnn

nnnnonnnonn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnonn
nnnnonnnnnn
nnnnnnnnnn
nnnnnonnnn
nnnnonnnnn
nnonnnnnnn
nnnnnnnnon
nnnnnnnnnn
nnnnnnnnnn
nonnnnunnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnonnnn
nnnnnnnnon
nonnnnnonnn
acctgggaag
gcagatatat
cagatgagca
nnononnnnn
nnonnnonnn
nnannnonnn
aaggtggaaa
nnnnnnnnnn
nnnnonnnon
nnnnnnnnnn

nnnnnnnnnn

(173)

PCT/US02/13245
NNODNNNNNND NRONNNONAN innannnnnn 4440
nNNnNNDNAN NNANNDONDN NONNANNAND 4500
nNADRNNNNN NNDNNNNRAN DANnnnonnn 4560
NNINNNNNAN NNOOANARNDN NDANNNNnNnn 4620
NNDODNDNNN RDOODADOANR nonoonnnnn o 4680
nnnpnnnnnn nnonnnnonn nnnoonnnnn o 4740
IANONANDNND MMONNNNNNND NONDONNDDN 4800
NNRNNNNNNN NOOONNDNAND DONRONNRARn 4860
ANNODANANND NNANNNONNN nnnnnnnonn o 4920
NnonnOnann ARNNAANNND DOANNRNNNn 4980
NNNOONRONND DRnnnonann nooonnononn - 5040
DINNNONNNND INNNODNNAN Nnnnnnnnnn 5100
NNNNANNNNN ANDNONNNON INARNNIRRn 5160
NANNDANNNA ONNNONNNAN BNDNNNnNnn 5220
nNNNNDARND DRNDDRRARNN NRNnnDNNnn 5280
NANNONNAND NNINANNNNNN ORNNNODNND 5340
DONNNNNNNN DRAANRONON NNONONNNnn 5400
nnnnnnnnnn noon nn nnannnnonn 5460
nnnnnnonnn ponnnonnnn nggctaceca 5520
atgacgagga agaggaggaa gaggaggagy 5580
cgctagagga gatacctgtc aaacaagtca 5640
tagcaaaggt ggggggaaaa gaannnnnnn 5700
nnannannan NNLNNNRNNN NONNNNRONI 5760
TRONNNNRNN DRNONNNDNN DONNDRRDNN 5820
nnoannnnnn ADMNNNNDNN pannnnnnnt 5880
aagaagagga tgaaacagta gtgaggtaat 5940
nnhnnonnnn NOONONOOAN OONnnnnnn 6000
nnnonononn NOONNANNNN ANAnNAnnnn 6060
nnonnninnn DANNDODOONN Annnnnonnn 6120
nnnnnnninnn DORNDONDARD NODNRRRNRI 6180

11/36

SUBSTITUTE SHEET (RULE 26)
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NnNNNNNNNN ARARNNNDNNN

NNDONNNNNN ANNDRNNAN

NNOOONNNND DORDORANRD

NNNANNNNNR NAnnnhnnn

NNONNDANNN ANNANANNNRDT

caagagtccc tggaagaagg

NUANNNNNAN DIOONLORNIL

nnnnnnetet tatctgeaca

aaatgacctc atcttagecat

gtgcaggtgt ccagccccac

ctgtaaccca gecctecagt

tagggccaca ataaaatttg

gtetectege tgctgogata

agceccatgt

<210>
<211>
<212>
<213>

<400>

1207
DNA
Human

8

agggggegec aggaggecto

tectgggecg geatcatcag

cccacccaga ccgacgccaa

agccctceag gettettage

ttgegotgeg ctecgggage

ceceggecage cegettetet

aaaaggcagt gacgaccgtg

ccttecagacc ccagctggay

tgggggagaa agccaaagag

aggacaagaa gatgcagecg

tctecatggt aggagtgeag

gaccegtgtt ccteagtggc

aggaggaaga agaaggggag

nnnnnnnnnn
nannnnnonn
nnnnnnnnnn
nnnnnnnnan
nnnnnnnnnn
tgagcaataa
ftstatabstatstatatad
ggagaaatct
cttetgegte
caccctagte
tteeggaggt
catgatcagg

gcteatgtge

ggcgggtecy
ccteacctgg
gggcagetgt
cegggettgg
geegatggeg
gccaggagece
ctectgggget
gggaagcaga
gagatgcatc
gtcaccattyg
ctttcteeee
caggaacgtt

gaggaggaag

nnnnnnnnnn
jatabelelatabsBatstyd
nannnnnnnn
nnnnnnnann
ctattcectt
gaagnnnnnn
nnonnnnnnn
acacccagag
caaggcagga
tgaatgtaat
ttttggtgaa
accteectot

ccagcagagg

caattggeeg
gaactggtta
ggagtggggc
acagécqcct
tgactggcee
atgaatctea
gegagetcag
gctgeagget
gegtggagat
ccteacteca
cagttacttt
atgaagcate

aggaagagga

12/36

nnnnnnnnnn
nnnannnnnn
annnnnannn
nnnannnnnn
tcecaggecea
nnnnnnnnonn
nnnnnnnnnn
caaagaagcc
tgteccageag
aaggtggtgt
gagcceccag
gecteceact

gcaaccacga

ggacagcttc
gaactacaaa
geggeaatge
tccggecaga
cgegeggage
gtagegeeag
teaggagagg
gttgettecat
cctgecceca
ggcctecagte
ccageteegy
agacctaacc

agatgatgag

SUBSTITUTE SHEET (RULE 26)

(174)

PCT/US02/13245
nnnnnnnnnn 6240
nannnnnnnn 6300
nnnnnnnnnn 6360
nnannnnnnn 6420
geeetcagga 6480
nnnnnnnnnn 6540
nnnnnnnnnn 600
agtgaccaag 6660
ctgtgttety 6720
ggctgtaace 6780
caagttcgec 6840
ccctggatgg 6900
gcaagaaace 6960

6970
tcacgaaagg 60
ttecetegge 120
gecccttaac 180
ggggatgagy 240
agcegacacty 300
tagcacgagy 360
cggacttgga 420
acgatttget 480
gcaaaccagy 540
ctecceccatgy 600
gctggeteag 660
tgggaggagg 720
gatgaggatg 780
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cagatatatc tctggaggag caaagceetg

ageaggcegag cgtggetaag aaaaaaaage

gcgttagaga caagagecct gtgaaaaagg

gattcaagaa atgaggagce acgcecttggyg

ctgtgetgea ggecacagggt gecectgtec

gggtgttgeg ggggcaacat gagagcocct

ccagtgaaga gecccaccte ggggtcacaa

aaaaaaa
<210> 9
<211> 214
<212> PBRT

<213> Human

<400> 9

Met Asn Leu
1
Val Leu Trp

Arg Pro Gln
35

Ile Cys Leu
50

Leu Pro Pro
65

Ala Ser Leu

Val Phe Leu
115

Glu Glu Glu
130

Asp Asp Glu

Ser

Gly

20

Leu

Gly

Ala

Gln

Pro

100

Ser

Glu

Asp

Sex

cys

Glu

Glu

Asn

Ala

85

Pro

Gly

Glu

Glu

Ala Ser Ser

Glu Leu Ser

Gly Lys Gln
40

Lys Ala Lys
55

Gln Glu Asp
70

Ser Val Leu

Val Thr Phe

Gln Glu Arg
120

Glu Glu Gly
135

Asp Ala Asp

tcaaacaagt
tggaaaaaga
ccaaagccac
gggcacggty
agccectceca
cacccccaac

taaagttgec

Thr Glu Glu
10

Gln Glu Arg
25

Ser Cys Arg

Glu Glu Met

Lys Lys Met
78

Pro Met Val
920

Gln Leu Arg
105

Tyr Glu Ala

Glu Glu Glu

Ile Ser Leu

13/36

(175)

PCT/US02/13245

caaaaggcty gtgcecccaga

agaagaggaa ataagagcca

agccagagec aagaagcecag

caaagtggge cttceetggy

cctgtgtetg aatgcaacag

teteocacttt caggaggece

tggtcaggaa aaaaaaaaaa

Lys

Arg

Leu

His

60

Gln

Ser

Ala

Ser

Glu

140

Glu

Ala

Thr

Leu

45

Arg

Pro

Met

Gly

Asp

125

Glu

Glu

Val Thr Thr
15

Trp Thr Phe
30

Leu His Thr

Val Glu Ile

val Thr Tle
80

Val Gly Val
95

Ser Gly Pro

110

Leu Thr Trp

Glu Glu Glu

Gln Ser Pro

SUBSTITUTE SHEET (RULE 26)

840

200

960

1020

1080

1140

1200

1207
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145

Val Lys

Lys Lys

Arg Asp

Lys Pro
210

<210>
<211>
<212>
<213>

<400>

Lys
195

Gly

10
1595
DNA
Huma;

10

ggcatcccca

aggttga

ataagtt.

tta

gat

tagctagaag

gcccagtgge

aggteaggay

tgaaaattag

caggagaatc

actccagect

aaataatgtt

taaaaatatc

aatgacgatyg

ctatgaatta

gttccagtgt

tagectt

cac

tagectgggy

ccctttgagg

caccgtttgt

val

Lys
180

Phe

1

n

Lys

165

Leu

Pre

Lys

150 155

(176)

PCT/US02/13245

160

Arg Leu Val Pro Gln Lys Gln Ala Ser Val Ala

170

175

Glu Lys Glu Glu Glu Glu Ile Arg Ala Ser Val
185

Val Lys Lys Ala Lys Ala Thr Ala Arg Ala Lys
200

Lys

tatgatggtt actagegget gggaagtggyg ggtgggggga

atgggtacaa acatactgtt tgatggaaat aagataagtt

agtacagtag ggtgactata gttaacaata atttattgta

agaagatttyg aaatgtttcc aacacaaaga aatgataaat

tcatgectgt aatcecagea cttbgggagg cotaggcagg

ttegagacea acctggccaa catggtgaaa ccccatetcet

ctgggeatgg tggtaageac ctataaacce agetacttgg

gcttgaacat gggaggcaga ggttatagtyg agetgagatg

gggtgatgag agtgaaacgc catctccaaa aaaaaaaaaa

gaaggtacec cagttaccct gatttgetea ttacacattg

atatgtacce cataasatatg tacaattaat atgtatcagt

gtaccaatat tatagcctea tttageagat gaggaaactg

acacacctga aatcacagag cacagtccag acttgaacce

cccageteta ggteatgace tcagggtcat cccectecce

tgtgacceee agetgecagee tgacatcagt gtgattatte

ccactgaagy ceggtttgct ttgageactg ctetccaatg

ggctgtegta ttecaccgegy gatgeccagg tcccgcccaa

tgagtgaatt cttgaacgte tgtgeatgge atgeatgtge

14/36
SUBSTITUTE SHEET (RULE 26)

ggatgaacag
gaaataagaa
tatttcaaaa
gtttagcegyg
aggatcacty
agtaaaaata
gaggetgagg
geaccaccge
aaaagaaaag
tgtgcaagta
ttaaaaagtt
aggecactgag
agactgtceca
tgectecatt
acggggtggy
aggctggaag
ttggcggaat

ctgccatttyg

60

120

180

240

300

360

420

480

540

900

960

1020

1080
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cteatcttta
gacagagagc
agggggecect
ctgacccceag
caggggtaty
cccacttect
tgtagegteg
ctececggete
gttctggaga
ttaggaaagy
agaaggagyqg
ctgaggette
ttggeceggga
ctggttagaa
gtggggegeg
aaagaatggyg
geecttecece
gatgaggtty
gacagtaagg
gtctggtgga
cgeggecttt
gtacgegece
aggagttgee
gtacctgeeg
aaggcectcac
ccatgaatect
gtgagtgggy
gg9gcgeagyg
cctecgeagy
aggggaagca

aagatggtgt

ccacacactt
tcagggacag
ggcaggccce
cttccaggaa
cgggagatce
cttcactgac
ctagcegtge
acctceccac
cagggctcge
cceatgetgt
cttecaacty
ctetooatgg
cagcttetea
ctacaaattc
gcaatgcgee
agaagggaag
tteeccagget
cgctgegete
ctgtgtgggy
ggtgcacaga
caageotgay
ggtcgageec
ggtgagccct
atgectgetg
gcegggegecec
cagtagegee
actcaggete
tgagcecete
ctgegagete
gagctgeagyg

ccgggaactt

ggctgeaatg
ccaaggagac
caagcctcte
taaaagattc
ctggttatet
cactgagect
tccteagttg
cccacctgec
tegetoteac
ataaggcatg
cagctteotg
gctggggagg
cgaaaggtce
ccteggeece
ccttaacage
gggagaggga
tettagceeg
cgggagegee
ggagctggga
ggcttttgag
cteggtggac
cgggetgege
tgaccgtgge
gtctctggea
tecttgeage
agtagcacgg
cttcccagag
ctttgggaac
agtcaggaga
ctgttgette

tctggtecca

gctgtcacct
tggaactget
ctgggttgtce
tgacctctee
gaggtgtcte
gggaccagct
tgcteeecge
cgetgegget
ggtaggetgg
gggaaaggaa
ceggetgeay
gggcgecagg
tgggecggea
acccagaceg
ccteecagygty
ggeggettot
ggcttggaca
gatggcgtga
cctaageege
tecaggcccaa
agctocctet
acccegetag
aggtccccte
tectcoecagte
tgcecggeeca
aggaaaaggc
acacgcccea
gaatggaggyg
ggeggactty
atacggtagg

acggagggct

15/36

tcaataggceg
cagetgggga
ctggccaatt
gtggcaatga
cagggtatat
gctggtcacg
cccetgeege
ctccggeggy
aagaacgggc
aggaagaaag
gectecctte
aggcctegyge
tcatcagcct
acgccaaggyg
attctgecge
ttgcgactaa
gccgecttee
ctggeecege
gegcacacee
gcgoagecag
ccegtgagte
gaggtgggta
cagccgegag
gagggtcagg
gccegettet
agtgacgace
ccteeggtge
cececacttee
gaccttcaga
tgtteccaaa

atggatttet

SUBSTITUTE SHEET (RULE 26)

177)

PCT/US02/13245
cettgacagyg 1140
tagggagcect 1200
cacagggagyg 1260
gccectgtee 1320
ccgcetgaaac 1380
tgcttggece 1440
ggegeetege 1500
agatctecace 1560
tgtctgggee 1620
gcaacgaaca 1680
ctaagctgag 1740
gggtecegeaa 1800
cacctgggaa 1860
cagetgtgga 1920
geagaggagg 1980
ttggacacct 2040
ggccagaggy 2100
geggageage 2160
ctttetetge 2220
gtgaccteoece 2280
cegetgtect 2340
ctegtecteo 2400
cgaccectea 2460
gtcagggage 2520
ctgecoceggag 2580
gtgctctggg 2640
gcggeagett 2700
ctecetttet 2760
ccccagetgg 2820
agaggggagg 2880
ceegteggee 2940

JP 2005-502324 A 2005.1.27



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 02/088314

ctcagggtga
caaagaggag
gcageeggte
getggetgga
agggtgcatt
ageeggggte
tgtctgecaaa
tegtectgtt
cectgagece
ctatggtaag
ctgatctgag
aaaaattgtce
aaccattecac
attctctagt
ttcttgeett
tgcagtggtg
gcctcagect
gtatttttag
teaggtgatt
gccaggtett
tggaatattg
aaaagaagca
tgcttttaaa
ttttctatte
atatctgagt
tttgttttac
aagtgatagt
tctectatte
agaccectet

gatctcatce

tgaggggeet
atgcategey
accattgcct
agactgctgt
caccctacag
cagcccaget
aattacactt
aggaaccggy
tgcctecegt
ctgtgegtge
gtggagcagt
ttecaggaaa
tgctagtgac
ttectaataac
ttttttettt
caatctcage
teggagtage
tagagacagg
cgeecgactt
tttictttet
ggtgaacaty
tttggtaagt
aaattgettt
atatgattct
tectttgeea
tcatatattyg
atttaggtgt
cctggaacag
gtcaaactge

tttectgtgy

ctattttcaa
tggagatcct
cacteccagge
cagccteace
aaatgagcea
caceccttec
taaaccagqgqg
cagcacagca
cagatcagag
gaggggteta
tteatcccaa
ccattccetg
aggaacatgg
ttaagtttte
ttttttgaga
tcactgcaat
tgggattaca
gtttcacaat
ggecteecga
ttetttettt
agatcaggtc
acattttgtc
gottigaaat
aggttcttta
tcctgggata
agccettttt
tecaggacatg
tgaatggaag
cctcagactt

ttttcaagac

cceegeteag
gcecoccagea
cteagtecte
cteacccttyg
tgctagggag
tagagctgty
gtecccaact
ggaggtgage
cggceattaga
ggttgeatge
aaccacccce
gttccacaat
tcgatetaca
tatgcatata
tggagtttca
ttetgoctee
ggtgtgcace
gttgecoccagy
agtgctggga
taatcctact
tgacatcctt
aggttaagga
cactagaggg
gtcecacgtgg
aatactactg
tttacctgta
ctagecteat
actaggatca
tectgtteta

catctaaaca

16/36

atttgettgg
aaccaggagy
cccatggtge
ggtggggatg
gtagcacage
tgaccttggy
gecegggteaa
agccagctay
ttctcagagg
ttcttatgag
cacteceoace
gattggagac
tattggttgt
ataattgtga
ctctgtcace
caggttcaag
accatgectg
ctagtctega
ttacaggegt
geactggeta
atttcettet
agtcceecatc
ggttaaattt
taaattgtat
gtcatgttac
tacatgtgag
gcactgaggy
gectgteettyg
tttacacata

aatgaagact

SUBSTITUTE SHEET (RULE 26)

(178)

PCT/US02/13245
gggagaaage 3000
acaagaagat 3060
goatttccet 3120
gacacacacg 3180
ccatgeagaa 3240
ccagttaage 3300
ggaccagaac 3360
ccagecattac 3420
agcatgaacc 3480
aatcgaatge 3540
ccatccatge 3600
tgctgettta 3660
gecatccagaa 3720
ataatggcag 3780
caggctggag 3840
caattctagt 33500
gctaattttt 3960
actcctgace 4020
gagtcaccac 4080
ggcectgeag 4140
tgttttttaa 4200
taaaacccte 4260
taccaaatge 4320
gaagagaata 4380
aaattctaga 4440
gttggectat 4500
tggagggtte 4560
gaggtttggy 4620
ctttgcagge 4680
caggaactta 4740
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tttctgtaaa
agatatctaa
ctaatccace
tagccaagac
cccaggcetgg
agcgattete
aggctaattt
gaactcctga
atgagccace
agtectgtty
gctaccecty
ctggtctace
gcttgaatcet
cattcgttty
ceatggagac
ttecctggtet
tgagacagaa
gcaaccteca
ttttttttet
cttgaactte
ggcgtgagee
ttetetgeta
attatggect
gttttatgte
tatctggeca
tactttgtac
agattaatta
taattttttt
attaatgttt
ttttttattt

cttgactcac

ctcaacctet
taaatatcce
cgceteecet
aaagctettt
agtgcaatyg
ccatctcage
ttgtaatttt
ccteaggtyga
acacccagec
tctetgooee
gtacaggtga
taccatcaca
aggetgotge
taccctgtec
catatggttt
gtgetecaca
tetEgetttyg
cctecettagt
ttttgtaatt
tgacttcaag
actatgccca
gaatagttag
gcttegaage
ttatgttceca
gtatagtctg
ccctactttc
aagttccttt
actgtttatc
tatgtectee
tcgaaatgga

tgcaacctct

cttgagctee
aaatttaaca
tcaacctgat
tttttttttt
tgegetceteg
ctcccaagta
agtagagatg
tataccegee
aaatcctett
catcttatac
cagttgocotyg
tggtccectg
ctggttttgt
atggcetgett
gcaaacctaa
cagctgecaa
ataccagggce
ageegggaca
tttagtagag
tgatccacct
gccaaaaaga
gtcatggete
ctttgtgttc
ggtatgtate
tattcattgt
cttgcttitt
tececettete
tttaattitt
cagacaatcc
gtcteacttt

getteccagy

aagtcctata
tgtctaaate
tttectcteag
ttcecectgag
gctecactgea
getgggatta
ggtttttgee
ttggectcece
ttttcccaca
cccaatggac
tggetecatt
tagtctatte
aagtagtttt
ttecteecta
aatattacet
aaagattttt
tggaatgcag
acaggegete
acggggttte
gacteageet
teettttaaa
tctcteattt
tggecteage
ttttacacag
gattgetgat
tattttctte
tactggtttyg
ttaacaatca
aaggagcttt
gtttcccagg

tgattcaagt

17/36

tccaactaaa
cacatattca
aaaacagctg
atggagttte
acctcegeat
caggcatgtt
atgttggtca
aaagtgetgg
cceatatetyg
cacatctcat
ttaattgcac
cagggtagge
actgggaaca
acagcagatt
tetggetett
tttttttttt
tggcttaatce
cccaccatge
accatgttgg
cccaaagtygce
cacaggttag
ggaataagag
aacctctetg
tatgtagcta
gtaattggat
tcotttteet
gaagttatag
tacattactc
tectgattete
ctagagtgea

gattctcetg

SUBSTITUTE SHEET (RULE 26)

(179)

PCT/US02/13245
tggcetttgat 4800
atttttatct 4860
tttttccagt 4920
actcttatea 4980
cccatgtteg 5040
ccactacgee 5100
ggctggtcte 5160
atttacagge 5220
atctaccage 5280
catcttccct 5340
agcecttccac 5400
aaactagagg 5460
cagccacact 5520
tgagtagtct 5580
aacagaaagt 5640
tttttttttt 5700
teggetceact 5760
ccagctgatt 5820
ccaggetyggt 5880
tgagattata 5940
atcatgtgge 6000
ccgagagtgh 6060
tttcaggtgt 6120
gattttgtte 6180
ttgtggecaty 6240
atattttatt 6300
aatcteatte 6360
aaagtttaga 6420
ctttttttat 6480
gtggtgeaat 6540
cctcagecte 6600
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ccaagtaget
agagacaggy
tecatgectty
ttcteatett
ctcaacacta
tttgtttacc
taatttctta
ggetttgtet
tataattcta
ttgctgttga
ggcttatttt
aggtgtagat
gtetttgatc
agtctcccta
gttagctcec
tcacageatt
ttgatcaggt
ggagtgcagt
teccactcag
tttattattt
tgacttcaag
accatgecca
cttttcataa
aacatataca
tettgetetg
actcetgagt
tgcaccaaca
cgggctagte
tgttttgtaa

ttcgatgtgg

gggattacag
attcaccacg
gcctoccaaa
tttaacttea
ctcattacta
aattagtttg
tecttittag
ggaaatatca
gatagagagt
agtcctcaat
aagataatgt
ttattttttt
aattctggaa
gtoecetttte
ccaatgttte
attgatcata
tttettttat
ggcctgatca
cctectaagt
ttttgtagag
cactccteee
tectcagett
tgtcttgtte
tatatatata
tegeceagte
tcaagcgate
cacccagett
tgcagtcact
ttttatacgg

cctgagtttg

gtatgcacca
ttggccagge
gtgctggaat
atattattat
gtactattgt
gttaccactg
caacatactt
tgattttgee
tteetteage
ctgtctgatt
ctttigtett
tgtctgttea
aattattggt
caattagata
tttaaatctc
ctaattctge
ttttgtttta
tggcteactg
agctgggact
ctggagtcte
accteagect
tgggtgtttt
ttatgattat
tatgtacata
tggagtgcat
ttceggecte
tatctgatat
tgatttettt
tgagetcate

gggagtgtte

tcatgcecag
tggtcttgaa
tataggtgty
caagtgttct
attttecagt
cttctageac
tagtaagcct
ctecatteett
tttgaagetyg
attcectttt
tattttetat
ggacttaggt
tgtttttect
tatgttggge
teccctetctg
ttetgetggt
aagacaaggt
cagcctcaaa
acaggcatga
actatgttat
ctcaaagtge
atatctagaa
gattectact
tttetgtata
tgttgcaatc
agcceeccey
ttttttagat
ctgttgacte
tttagtttat

caacagagtg

18/36

ctaatttttg
ctectgaget
agctaccgea
agctccaact
taattcttat
ccacttette
gagaatagta
catgatggtt
ttetattety
tggagatgte
agttttacca
ttteagacat
ttgaatattg
ctteteacte
cettatactg
tttttctgot
cttgctetgt
ctcetggget
gccaccatge
ccaggetggt
tgggattata
agctgeattt
tttatattta
tacatatttt
atagctcact
agtagcctgg
cagtgttcta
tagetggatt
tttgtttitt

gtttcegtgtt

SUBSTITUTE SHEET (RULE 26)

(180)

PCT/US02/13245
tatttttagt 6660
caggtgatecc 6720
cetggectga 6780
tgtcagccta 6840
gtaggtttac 6900
cttcttgate 6960
aacttattca 7020
tggctgtgta 7080
gtteccaatg 7140
tttectctet 7200
tgatgtgtte 7260
gaggatctat 7320
actgtcttcc 7380
tgteccccegt 7440
ggtaattcet 7500
ttttaatcat 7560
tgcctaggtt 7620
caagtgatcc 7680
ccagetaatyg 7740
ttectaattte 7800
ggtgtgagce 7860
ggttettttt 7920
ottggtttta 7980
agagacaaga 8040
geageecttga 8100
gctacaggeg 8160
agttcttggt 8220
gtttettgta 8280
tccaaaagaa 8340
tgcttetgee 8400

JP 2005-502324 A 2005.1.27



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 02/088314

atttacctea
tcactgagta
tggagacttc
gttttgattt
taatcctcaa
teececatggt
gactgtgaag
ccaggetgge
geagttctee
ggctaatttt
aactectgac
tgagccacey
teaggtccat
ttetttettt
gaggattett
ggcatttcta
ttagagttta
tcagtactta
tageagggty
aaaatttggg
tatggttage
ataagacaaa
cacgctegty
ctgatgtgaa
teggtgtcte
aacagacgtt
ttgggttety
cacgtgtggg
aaggtactag
aggcctgeat

ggatyggggy

ggaatatcat
aattecagacc
ttttattice
ttgtttttea
cacttacctt
ggtcteaget
attttgtigt
acgcagtgge
tgecteagee
tgtattttta
ctcaagttat
tgcgtgeteg
ttccectogg
ttttcattca
ctgtettact
agtgtctctg
gaagctgtaa
catcatgggt
cctgacacgt
aagtttggaa
actttaatat
agtagtactg
tgtaaggtgt
gaaagcaage
agtetgccca
ttctcacact
gtaagggtec
gcaggagagt
ttctatcatg
ttctaaatac

aatggccata

aagcttggga ttttetgtac atttcttgge
ccataagtga gaggtacage tatggggtat
attcatgett tgttgttage ttectttaat
tttttgagga gaagaggget ggtttggget
gggectctea ctaagggtat agcecttgag
acaactctee teccttgeetg ageccaagge
tgttctgttg tgtttittaa agacagtctt
gceaatctegg ctcactgecag ccteeogette
ccctgagtag ctgggattac aggtgtgcac
gtagaaacag ggtttcacca tgttgeccag
ccgectgeet tggectceca aagtgettgg
gcctgtgtgt gagttttgaa gcaaaaagte
ttgcagcaca ccagctcctyg cacctgectg
tcactaatca gaaggcatce tctctteatt
gttcagccat gcagtagaaa cactgaatta
gctgeagagt ttgttttecac ttattaccte
gttattcact ctaagtctca gtttcctcet
ttettgtgag gatttaatga gataaagcag
ggcagaagct caaaacaata agctatcatt
aagtataaat acaataaata ccttactate
attttaaacc tttattctta tgtatatcca
tagaggctet tgtcatttat aagtgtgatg
gectecocaca aacctggtta cgagttggea
agcactgtac ataaaatcat geatctgett
agttgctata acaaaatacc acagactgga
tetggagget ttgaggtetg agatcagggg
tctecctgag ttgeagacyyg cagocttett
ggagagaaag agagtgagtt ctctagtgte
agggtcectge cctcatgace ccaaacctaa
tatcacactyg gaggataggy cttcaacata

atttagecca tactaatcag attectctat

19/36
SUBSTITUTE SHEET (RULE 26)

(181)

PCT/US02/13245
ttggcagtac 8460
gggctetecac 8520
gotggctagg 8580
tttgagtctc  B640
ggtectacee 8700
cttgtctect 8760
gttetgtege 8820
ctgggttcaa 8880
catcacacct 8940
gotggtctca 9000
attacaggca 9060
ctggetgttt 9120
tcttecattte 9180
ttttatgtac 9240
catcctetet 9300
ctgtctgaac 9360
ctgtaaagta 9420
ataaaatget 9480
gtcattcgag 9540
gactgacaat 9600
tacattatac 9660
attggggtrt 9720
catcacctgt 9780
tctegtttga 9840
gggetttage 9900
gecggeatgg 9960
gctatgtgtt 10020
tctttttgta 10080
tgacctcecca 10140
ggaatttgga 10200
ctgacggctg 10260
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ccettcaget
cttggacaga
aactcagtat
ttctotgett
ctttccaget
agtcagagec
actagctact
atgacagcca
ctgccatgac
gaataaatgg
ttecaggatgt
ccatagcaac
gtatgattat
ttetcttagy
tectettect
tecccctect
gcagggettt
ggtgccgecc
ccagggcagt
ctetgaaget
gggaggagga
tgaggatgcea
gccccagaag
gtggtacccc
cagaatgagt
agggacctty
tacactgttt
actctttcta
atactgtget

caggcacatg

tggaagccca
atccacctea
ttectgectga
ccteeccctg
ccgggetgge
tgcgatcagy
caaacactgg
gcagectgga
ctetgtagge
gatattcagg
ggctgetgea
geggeatgat
gocteattea
ataaggtttc
cecctactet
acccagecag
cctagaccoe
tgtacaggtg
gettggagea
gtgeccectge
ggaggaagag
gatatatcte
caggcgageg
tacagaagca
gtacaggatg
tggactttgg
tttggttece
cctattaaat
gttaggatgt

ggtatggaag

tetgtgaget
gcaggggety
ggocagtoce
caggtctcca
tcaggacccyg
aaggtcegtyg
agggattett
ctggaaggca
tgcageeccet
aaaagcacte
gtgatgcaga
gctgactect
tcagggtact
aattctttag
gcctaccttt
agccacttce
ctaccctace
gcaggcaggt
acacggatca
atcctttece
aaggggagga
tggaggagca
tggctaaggt
cttaagaggy
ggccaaggee
gaatctgttyg
agaaaaaaaa
tagccaaagt
acgtgtacaa

tgetgaaggg

tagcaagaat
agtagtgtgt
cgagaggtge
tggtaggagt
tgttcctcag
agtaccgtge
gaatgttgga
agggegetgy
cacttgtaaa
agcgtaatac
ccatageaac
tcaaggtccc
ctectgetaa
ctatttgttt
agecttggeo
cectgecctet
ctggacteca
aaccactgtc
cagaatggga
atgctattac
ggaggaagag
aagccctgte
gggggaagga
gtgggcecace
acctcagceta
tggctetgga
gctggaaaaa
ctecagetga
atgtacacac

tggcatcace

20/36

gggattacca
agggtttggg
caggcctaag
gcagctttet
tggccaggaa
taggcagggy
agaaaatcce
teectgttet
cttcaaagag
ccagecactag
gcagaccata
ttcaactggce
aaagcettgy
tagattcttt
ccagcccttg
ttetaccace
ctgttgggag
aactccaggc
ggtgggeatt
agaagcatca
gaagaggaag
aaacaagtca
gegtggetgt
gggageetgg
gttctggeca
ctttgtctga
gaagaagagg
gatatacagt
ggtgtgteta

tttctggaag

SUBSTITUTE SHEET (RULE 26)

(182)

PCT/US02/13245
ggttcaaatt 10320
gagggaaate 10380
tggeccetgte 10440
cccccagtta 10500
cgttatggta 10560
ctegggacat 10620
caaaggcaac 10680
tettetttac 10740
cagttgtgaa 10800
ggaaccactg 10860
gcaacgcaga 10920
cctetttiet 10980
caggtcecae 11040
cceectetee 11100
ccaatatgaa 11160
cecagecctet 11220
ggccagaaag 11280
taggattect 11340
gattctgtag 11400
gacctaacct 11460
atgatgagga 11520
aaaggctggt 11580
ttggaaggaa 11640
gecagectee 11700
ggageteage 11760
actctcataa 11820
aaataaggta 11880
gttagaaaga 11940
cctgeacteg 12000
agcattacaa 12060
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cgttettate
atttcagggg
ctgtaatcce
gactagectyg
cctggtygea
cccggggaaa
gegagactea
tgaaaaaatyg
cttetcaatg
atagttttgg
tgatggcaca
ctecagettte
gttttgtgta
aagcaatcct
ctgataagaa
atatttttaa
ctttgggaag
acatagcaaa
ctgtaatcce
ggatgcagtg
atctcaaaaa
caccaaaatg
ttgctatatt
gtgtggtggt
gagcccagga
aacagaacca
tgaagatgga
ttgtttaaag
cactgggagyg
cctgctecge

tgagtaggac

ttgggatcta
aaattacctyg
agcactttgyg
gtcaacatga
ttottgtaat
agttgcagtyg
gtctgaaaaa
gaagcattct
gaatattaca
tttgtttgtt
atcatggctc
caagtagcta
gagacagggt
cectgecteag
tattgatagt
aaagagtttg
ccaaggtyggg
accctgtete
agctactcgyg
aaccaagate
aaaaaaaaaa
tttagtgtgg
ttgtacaaaa
geacacctge
ggtcgagget
gactccatet
agcctaagga
agtccgagty
geccacgecge
tccaccetgt

cagagggctt

attecagtga
cactaagatg
gaggctaagg
tgaaaccctyg
cccagetact
agccgagatc
acaaaatttt
aaatgtetac
taatgettat
taatgagaca
actgeageek
ggactatagg
ctttectatgt
ccteccaaag
tcatacagcea
accaggecygyg
aggatcactt
tactaaaata
gaggetgagg
acaccactge
agtttgacca
gcagtaaaga
tygttaatat
agtcecaget
geagtgaget
caaaaacaaa
aaacacatat
gtecccagga
tggtctggag
tgcagagcca

tggcecttgg

aggcaattce
cttectecacygy
caggcagatc
totctactaa
caggaggctyg
gtgeccactge
aaaaagacgc
caatataaca
gaagaatata
gggttttget
tagettecty
cacgtgecac
tgcccagget
cactggaatt
ggacataaag
gtacggtgge
gaggteagga
caaaattcag
caggagaatc
acaccagect
agaaaaaaat
aaactataag
tttataatga
tetcaggagg
gtgatagtgt
acaaaacaaa
gcgtatgeat
ggagcagcca
ctgagetcete
gcgttagaga

gacaggcgag

21/36

ttccacagaa
cecaggettgg
acttgaggte
aaacacaaaa
aggcatgaga
gcteocagect
ttatggeatt
attcactaag
gcaacctgga
ctgeccaccca
ggctcaagea
tatgeatgge
gatctcaaac
acaagtgtga
teatttttat
tcacgectgt
gtteaagace
ctgggegtgg
acttagacce
gggcaacaga
aataaccctg
taatgtattt
aaaagacatt
ctgaggeagg
cactgeacte
agacatttgt
gcacacgcac
ggcttgettt
teccctgacee
caagagccct

tattctetgg

SUBSTITUTE SHEET (RULE 26)

(183)

PCT/US02/13245
ttecatccaa 12120
tggcccacge 12180
aggagctega 12240
attaaccgag 12300
attgettgag 12360
ggatgacaga 12420
attcgaatag 12480
ctacatccet 12540
aagtatgtgt 12600
ggctggagtg 12660
atcctecccac 12720
taacttttaa 12780
tectgacete 12840
gectetgeae 12300
tttatttcac 12960
aatcccagea 13020
agccttgeca 13080
tggcatgtge 13140
ggaatgcgaa 13200
gcaagactce 13260
aaagaaaata 13320
tettgtetat 13380
tgtgggccag 13440
aggatcacte 13500
cagectggge 13560
gataactaaa 13620
acacatccct 13680
ccagggtggy 13740
caatccecact 13800
gtgaaaaagg 13860
agggggetge 13920
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ctggtatgga
cagccagaga
gcaaagtggg
acctgtgtet
ctetecactt
ctggtcagga
agtgccegge
ceetgeacee
tecteccocag
ggatttecay
cggctgetea
ctgaccttat
atccgetcte
gtgaagatct
gagtagacag
gtcaagcata
ctccctgatyg
ttectagaac
ctgctggett
tggggagety
getctttgaa
agcttotttt
taatttttat
cacagtctta
ctcccaaagt
ttgtagagat
agatcctect
cceagggtgg
ctgcecteca

gggacaaacc

gaagggaacyg
caagaagcca
ccttecctgg
gaatgcaaca
tecaggaggce
ctttecttet
agagggcage
agcecoecgeg
tggegaggga
cctgcaccct
agctaccaga
tecctgteagg
cctgecttget
gtgtcaggca
ggtgagettt
ggggegagge
tgcagagggy
aggeggacac
cteecotgece
gtectgetgt
cacctgecta
gagaccagag
tttttttaga
getcacggea
gctggaacta
ggggggtett
gecteageet
cgttctecet
acagacaagc

actaactteca

ggaccctgga gocctgeett coctccacag
ggatteaaga aatgaggage cacgccttgg
getgtgetge aggcacaggg tgccoctgtc
ggggtgttge gggggcaaca tgagageccc
cccagtgaag agccccacct cggggtcaca
cttccetgga gecagectce ttgtecgetg
cttgaaccgg tgcacceggg cectgaggtc
gectgagect gotgtgtece tegtectegg
agagcctaga gtctgectte tgetgagetg
ccectetggge agagetaggt ttataggeac
aggggecteg ccoctaggggg ceagecccca
cagctactgt gtgcagagea tctataggga
tecgttaggg gecagetcat cttataggga
ggagccagag gcccgcacet tcaaaaaaac
acagaggcge caagccccac atgcetatcga
caagagagga ctggaaaatg gggtggggga
actctggagg getgttcace tgtgggtgac
acagatgagc cctacactet gggttatcca
ctecccagea cectetgggy teaggeccga
cctgettagt acccecaggt atggggecca
ggaaagtcaa caaccaggcet ggggectcct
acagaggtag cagagggcag ggttgtatte
gacagggtct cactctgtca ccgaggetgg
gectegacet cctggactca agcaatecte
caggcacgag ccaccacacc aaaacaaatt
gttaagttge ccaggecagt ctccaactee
cccaaaatge tgggattaca gacgtcagec
gcatgtttce tacacccatyg agacagatgt
cactaacttt aggtcaccca gagtcccacc

ggtcacccag agagtgacaa gggggactge

22/36
SUBSTITUTE SHEET (RULE 26)

(184)

PCT/US02/13245
gccaaagceca 13980
ggggcacggt 14040
cagcecetec 14100
tcacccccaa 14160
ataaagttge 14220
caccagecee  142B0
atacctgcet 14340
cacccccaat 14400
tgtgtcaggt 14460
ccaagggcta 14520
gggtcttete 14580
actcagggac 14640
ccteocacat 14700
ctttgaggty 14760
gtaggcctca 14820
ccecccacect 14880
cctggegeag 14940
tgcagegeet 15000
agtgaaccag 15060
ggaggtegga 15120
gtceagetat 15180
atttttttit 15240
agggcagtgyg 15300
ccacctcaac 15360
ttaaaatttt 15420
tgggctcaag 15480
actgcaccca 15540
gggtgetgte 15600
ctccaacaaa 15660
teccatgtgag 15720
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cagctggtge tttttgaact
ccttcaagte acttacagte
gtgctttgaa gggagtggaa
aggtetectg gaggaggega
gaggacgttec ctgggaacag
aagggggatc ggctgeagtyg
aaccgtgect taaggggatt
agatactggg tcacactctg
geageoctcega actctggget
ctacaggcat gcaccactat
atctcactat gtggeccagg
cctcocaaag tgctgggatt
agatgaggaa agtgtggcac
agaggagcca gggagtcoca
gaggcatgag ccggtgcaca
cagtcaacca tgtaatggga
tatttggecce caagcacaag
tttgcaageca ggcagtagga
cctataatcc cagcactttg
agaccagcct gaccaacacg
tgtggtggcg ggcacctgta
aacccaggaa gcagaggttg
acaagaatga aactccgtet
tgctagggtg ceetttgece
tcagcaggaa gagggtggge
gggctctgtg tttgcaccag
gg99ggtgtt gaacttggea
tcagttceet tatcacctec
cecttettec cteccccttt
taggteaact gaggctaage

gegtttotgt gagtecttta

tggtttcate tacagtgace cggggtaacc
tagtggaaac aaaacccaac acaatttcag
caggtgaact tgaggggcag gaggaageag
cggacaagaa gggctcaatg ggcttcatta
gaacagagca tgcaaagggt ccgaggcaga
acagcttcta atacccacga cccactectt
gtgactggct ccatttettt ctetttttaa
tcagccaggt tggagtgtag tggeacgatc
cegectatee tectgettca gocccctcaa
acccagctca ttttttttta acatttttgt
ctagtctcaa actcctgace tcacactate
acaggtgtga gccaccacac ctggcccage
agagaggtta gacaagttge cccaaggtga
ccccagagee ctggattttyg accactetge
gtttatgaag tcgtgtaaac tgagagcagg
gtecteaagg gacagetagg cgtttctaca
aaggcgcgca acagataaac cagtgatcac
aataaattgc aaaggtggag geeggatgea
ggaggccaag gtgggeagat cacttgaggt
gagaaacccce gtctctacta azaatacaaa
atceccageta cttgggagge taaggeatga
cggtgagetg agategegee attgeacteo
caaaaaagaa aaatttgecaa aggtgagggt
tctgeecttt gcecttcece tgecccaact
tgggctcaag caggtggtag caagtggetg
ctgggetgtt aggagaggca ggegtgagac
ctatggggty aggattaacc acagcageccc
tgaaccccac ccceccagea atgaatgtta
ccecgagete actccagteca agggagagag
cacaaaaagg dgcccctgece ceattettgt

tetecagetga cgtggatgge ggtggttttg

23/36
SUBSTITUTE SHEET (RULE 26)

(185)

PCT/US02/13245
caattcctca 15780
ttactgtctg 15840
tttggtgaga 15900
ggagctggea 15960
gccoccacttg 16020
caaccctcat 16080
tttttttttt 16140
atggcttact 16200
gtagctggga 16260
agagatgggg 16320
cttctategy 16380
cccatttece 16440
cacggctgge 16500
tgatgggagg 16560
agttagaagt 16620
gccaagegea 16680
ttgattttga 16740
gtgtectcatg 16800
cgggagtttg 16860
attagetggg 16920
gaatcattty 16980
agcctgaaca 17040
ccatcctcat 17100
cttctgtttt 17160
acctgeaggt 17220
gaccccaget 17280
aggctacttc 17340
ataaacccca 17400
tctgacagtt 17460
ggcacttgat 17520
acagtatcce 17580
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tgctggtage
tgccacaggt
tecatgetge
accaagttag
tettgectgt
aggcccaget
gecagtgatg
gagtggetece
ccaccttteg
gtgtctgtge
aggttgaagg
actgecagatyg
cagagaggtyg
gaggctttgg
acaaatgatg
accctggact
aggcagcacc
agctgectge
gagctcagga
taggtaaata
actccaggga
gagaccccca
aacagcatgg
aaaacccagy
gtggcaacte
ttcactaget
caaaatggge
ggetggtagy
ccgagctget

aatggtgagt

cattteettt
cacacagegt
ctcecacactt
aaggccagge
gacacaggce
tgactgctgg
gcaggccctg
cactgteccee
ccccecaget
tetctttaat
tttctcaggy
atgggaagaa
ggcacgeggyg
gcgagtcect
aatccctaag
cccccaggta
cactcctygyg
actggtcagt
aggtgagaag
aatccacatc
geceoagaget
agccctecta
agctctetgt
aaggcttetg
aatccatgca
gggecattet
tagtegctgg
cactteatee
cectagcteag

ggagetgggt

ttataaactg ggaccctgaa
ataaggacca gggcaaaggg
ggggcccace actggcettee
ctgcaggtge ccaacaggaa
atccagecat gcccagaget
catctgttac catggagace
teccccatgga tagaaacagyg
atggececagtyg agteccgaca
gacacctcca ccaacccaag
geectgectyg ggggctggga
aatgagccag agctgecaga
cgeggaacag aagtgaccty
cacctggtac cttgtcccag
tgccctctet ggctcotcate
accectteta ggtttgacat
agcaaggcca gggettgece
ctgggttcce gaggaagage
gcatggggge aggggtggea
ggacccacag gtgagagttt
cgecacttec ccttecctte
gaggcctgag ctctgettge
tettotgeag tcacegtoat
tcaccggtct ccaggaccte
tatccetaca atgaagcagg
gaacagaaga agcatggact
gagcaaacta cctcecaatg
cattgtaccyg agcagtatga
caggcagctg cﬁcagggaca
agaggctcta gggacaggca

ctcagaacac agacatcttg

24/36

accagagaag
geggggataa
ccatgggegt
gggacaagga
aacccectgy
caggctggee
tgettggget
gcataaattg
gectgagetg
gtggtgagga
agaggcagag
aaggatccge
ccatgeeacc
caaggaatga
tetttgagtt
catcctccce
ctgcggagag
gaccactttg
cgetececetyg
ceaccetggy
tcacactggyg
ccacttttet
ggattccacc

tttggggcty

ttteecattet g

tgectcagtt
gaccggaggt
tgggacacag
ctggaaggaa

aagtctgcta

SUBSTITUTE SHEET (RULE 26)

(186)

PCT/US02/13245
tgaagggact 17640
aatcaaggge 17700
aaaggagcaa 17760
gecacagetg 17820
ctaagccceg 17880
tgagggctgyg 17940
cagaggcctt 18000
gaaccgttac 18060
tecectecae 18120
tgtggatgtg 18180
tgtaacccag 18240
agggggaaag 18300
agctagetgt 18360
ggaagttgga 18420
gcattccaaa 18480
acacaagctc 18540
gagacccegg 18600
tggattgatg 18660
gtecatctctt 18720
ggcgetgaga 18780
tettecctea 18840
gtagggaggg 18900
tttaatcctg 18960
gatctgcagg 19020

gctatteca 19080
tectecatetg 19140
catgggaaga 19200
ggaggggact 19260
ggggatgeag 19320
tgtgctgatt 19380
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teacacttga ccceccaaca

agaggcccaa ggaaaagggg

caggctaget tttgcaactc

acccacctct gacccecaac

accectectt ccecgggeaat

aggeggetec ttttaagget

ccageeccac ttgacacctg

aggagacgca gacctggaag

cgtegagttt ggccagtetg

ctteagaagg ccccocaccge

<210>
<211>
<212>
<213>

<400>

11

6873

DNA

mus musculus

11

ggatccctgt tgcagtcata

gggggaattt agatatttgt

tcaacagtgc acatttgacc

aaacacccta agaatcacaa

tacagaatta aaaacaatte

ttgtttecat actcttagee

ctaagttagt tttecattgta

aatttcaagt agaaagcaca

ctecageecat aactgggttc

cagtgaatta agcacacacyg

gggtctgect agtaacggta

tcagaaggag tagtctgtcet

geccactggat atcaagetag

tgcgaggtta gaatggatgt

ggttgcccat gtgtttettt

tggttctttt cataatgact

caactgttta cgtggtegco

ccctgaggea ttactgtect
cttaggceag gacacceage
tccattggga ttcttectag
ctgttgegee cagtatttge
cagctgetee aagecaagee
gcttetggga atttecacte
cggeteacce ttggggaggt
ggceteceect cectgacetyg
tgagggtcag gaatagagca

tecatcoctyg o

ccctatggga aaagagcaac
gcatectett tcactigaat
cggccagtag caacatacct
gaaacttaca gtttttcaga
atcatacctt agaattttct
atctttggag ctatactttg
agtgctagea gectttgett
gagttecagga gagatgaaga
ttgggctaaa ttctagetge
aagagtacta aacgttgegt
accttteect gatetctggt
gtatgtcett ccatcccaag
gtctececaage agttatgtet
agcttgtceca gatgcctect
tcttaccagyg tttecctgtg
ggcacecatge tgggacctga

atttttatge ctctyggegge

25/36

catttcteag
tettetecaa
atctcecatet
tgccgatcay
cacccctgece
cagagccaga
ggggcgecag
ccacacateg

ggagacagca

ttacctatet
gagaacaatg
aaaactacct
gacaaatcaa
ctaatcgaat
aaggttaaaa
tctggtgtga
ctatgttgee
tccattggaa
ggccaaggee
ttategtttt
caagtgaaga
aaggagctte
cagtgatgtt
gtctetgett
actgetggea

tacgecetcgy

SUBSTITUTE SHEET (RULE 26)

(187)

PCT/US02/13245
atggaactac 19440
gtgtctgtet 19500
gtacctgecca 19560
gacagcctta 139620
ccctggaggg 19680
accagagace 19740
acctgagtge 18800
agtttgtctg 19860
gggccaccte 19920

19951
taaggagatt 60
taccagatcg 120
caccattgta 180
ggagcagagt 240
gagttgataa 300
atatcctaga 360
aataagaact 420
caggctagte 480
ataagcaaga 540
gagaggctga 600
gaagaccttt 660
gcecagagga 720
aggctttgtt 780
gttgttgata 840
gtgaccctgg 200
agcattcceca 960
gttatggett 1020
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agctacccte
agaacgtgca
gtacatgttc
tgatctacaa
aagacaccga
gcacegtggyg
ggagatacac
tegeatecgy
atgtagtatc
ttacacctgyg
ttgttttttg
ggggttggaa
ctgttcaggyg
caggatagca
ctagtatcta
atgtttectyg
acttaggaaa
tggéaaaggg
cactgctetg
ctaaccttgg
agacatetgy
tggggttgaa
aagctctttt
ggaaggtttt
cgectattta
aggcgcggga
cgcaggccac
ceeccteott
agegggcaca
acgetgeggt

gcacgctgea

ttecaccteeg
gcttetgeac
cecttctgete
aatgtacgga
tatttecttat
gacgcatgac
gggagctgaa
gataaagatg
tcagtattac
atcagctaaa
ttttgttttg
atgtttgtaa
cgagcetgta
ttgeategte
ttgttaatgg
tatgtgtata
atgcgtagac
ctgtggctac
gtagactgga
tattttgcte
agctacagac
ttcteatete
tetgeatcea
gctcocteatg
acgcagegtg
cgcacccatg
caaagccggg
ccteccegge
gctcatggee
gcaggtgaac

gectgeaggg

cccaactgea agaggactgt gtgtctggaa
tgcgattctt aaacttcccg cctegettta
tacgeettet tccagtetge cgaggeaagy
agtgagatac tgcacaagcyg agaggcccta
aagaaactga aagaagagga aatggcagac
ttagtgatga tggagaccac ccagaccgcc
acatcactte ctatttgtga ccattggtag
ggttgacatt tcetgtaaca gatttgctet
ccatgtgttt ttctaactca acagagtgtc
gtgccgegte ctetgettaa gtagtgtget
ttttttteca tttccaccag cattgetaca
aacagaacca tgggtttgtt caacttacaa
ttgagaaaag tccaaaacgg gtcaaaaagg
aagccagaga aaaccgtatt aatgtgtgtg
ccatcaacat tgtgcagggg tgaaaggeat
aacgcatcte agctccattt atcgtetgaa
ctcaccteag ggagagaaaa- tgggccactt
aggcttteet tcocggaaagg cétgtggctg
gctgtgatet gagacaacct aagaggttca
cctaatcaga cacactggee teccttgtet
atgggggcce acctggeteg getaatcteg
atctagttecce cctacaaate cttgctgtgg
cgagggagty ggggtggygy tegectetta
gcaacagcag gtggtaggge tttttctacce
gagggcaget gggctgeget gatggetgeco
tteeccggega gecacgttceca cceetgecag
gatggctgga ggtteggage caggggctge
tacagacage tcatggccge ggagtacgte
ctgctgtege ggatgggtec ceggteggte
ccgegeegeg acgecteggt geagtgttcea

tgccgageca gececgacge ccgatcgggt

26/36
SUBSTITUTE SHEET (RULE 26)

(188)

PCT/US02/13245
acaggaagtc 1080
taggtagcat 1140
gtcttegtgt 1200
gacgaagacy 1260
acctcctatg 1320
ctctgactga 1380
cgagtatggt 1440
tcccactgta 1500
ccaatattge 1560
gtttgtttgt 1620
gataggaaat 1680
acaaccgatt 1740
gttgaaacga 1800
actacttgat 1860
tttteeccecat 1920
ggaatgattt 19280
tgttcatceg 2040
gacactgtee 2100
gagcagtcte 2160
tettcatgac 2220
gtgatgattce 2280
ctagcaagga 2340
accagtgtgg 2400
agtgcgegge 2460
tgggegggeg 2520
catccttate 2580
cgaccegege 2640
gacagccacce 2700
agcagcegtg 2760
ctegggegee 2820
tcctgteaac 2880
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ceegtggeca
cgtecgtgac
ccacgaaggg
tggcegcegay
ggcaggcagy
agtctgagee
attcggatge
tgegtticca
cagggcetaag
tggttttgtt
tacacttegt
gactggegtt
cctetagaag
aggattttge
ceatatgtgt
ctgatcacat
accaaactte
aacttegtty
atctgtettg
ctgteaactyg
caaaacacca
aaataaaaga
tggatggtet
tcgtatacee
tocttgtttt
ggtgtcagaa
taggcagaaa
ttaagagtte
cttgtttgte

gttcatacca

cgecggegee
cttctgtgge
agaggggage
gaaagcggtc
gtgggageag
tgggagcgag
ccctegagac
ggtgaggceca
ctggtggete
tgttigttty
tgtagtggag
ttacagatgyg
aacagggtgt
agecegetgeo
cctgacccac
aaacgctaca
agatggctga
cggggagagt
gttaacttge
aagcttetet
cccccaaaaa
aaaaaaaaac
tgagttgctg
ccaccaaaga
tcagtcattt
aaaatagaaa
tecccaagttt
ttcecaageee
actaagtggg

aatgagctag

gggagatccee cgegatectyg geagaccgta
ctatcctect cactggaggt tgegggagge
ccggeatect cggggaccceyg ggaaccggag
ccccagecge gaagegagga gggcgatgtt
cagccaccac cggaggacceg gaacagtgtyg
gagccatgte ctgecgeaga gatggetcag
caggectece cgeaaageac ggagcaggac
gectgatgge ctggacgect ccagaattgt
tgggtygatge agaacataga attcttccat
tttgtaacat gtttggtgtt ttgattgeat
agatgggagce agaagagggt gtcggatccg
ttgtgagtca ccatgtgagt tttaggatcg
tgtttcacag ctgagccate tctecagete
tgttaataca atgggaggcyg tttacacaat
tggcagcecte tgctcetggg gaatgcecagt
catgaggtcet ccgcggagaa tgegeacagt
aggaagataa gtgcacacat ggcagaaaca
cggttteocca aggetecttt ttttatttee
cggettgttc tataccagce cettccctic
cteccaaact tgectggett aaaaaacaaa
aaaaaacaac aaaaaaaaaa aagaaaagaa
cactctceecc attcatcgag gcocagcecact
cetgtgetag caaacaagga ggcacaaaga
aatggagagc cctgagctce aggagaggac
caaggctggt gtgtttgagyg ttggggtggc
agtgettgge ggttgctgtt cacagetggg
togggectet gtggtggteg ttecacctata
tgccactect aaagacttag ttataaaaac
aagcttggga agtttaagaa ccaggtgeta

acttgggtag gtagegggac tcttttggaa

27/36
SUBSTITUTE SHEET (RULE 26)

(189)

PCT/US02/13245
gccecgttet 2940
aggcagacac 3000
ccgagagagg 3060
caggctgeag 3120
goggegatge 3180
gaccceggtyg 3240
aaggagcgee 3300
agggctectt 3360
gecateegte 3420
gttgtatetg 3480
gatcceetygg 3540
gaattacggt 3600
tttggeatat 3660
aaaaaccaac 3720
tgtaattatt 3780
ctgggtttgy 3840
taatcttttg 3900
cetctagatg 3960
gtttctgaag 4020
caaacaaaaa 4080
aaagaaaaag 4140
gctaagetgt 4200
gtgetgtagg 4260
tctgagacat 4320
agtggaatgg 4380
tgtgatctet 4440
aaaaattgea 4500
ttgtttccaa 4560
acactatgta 4620
acttacctag 4680
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catcaaggaa
tteggoataa
cgggaagaat
aaaccactta
gtttgattga
taccacggta
actcgggeat
cggctactat
goagggcace
tgtctgetee
gtgtgagaaa
gtttgoattt
gtttccagta
ttggtggtag
aacttgattyg
ttacctgget
ctgctagett
agcatatgaa
cctgtaagac
gtttgcttge
tttacctgtt
gtgcacttaa
gaatggaaag
aaggggcectt
cceacttgttc
ttgtactttt
cagacttege
ggacaaacgc
gaaaacgttt
cctettecct

aaaaggtatt

aatttagtat
caactttcce
cccaaactet
teggtctget
gctattagtt
atcttaaagt
cacttgetta
cactgcaagg
agtaaggtaa
atgccgatgt
tcctacaace
tggaagaggy
gctttagget
aaagtccect
catgecetet
tetteccact
gagatggtac
acacaagaaa
catcctacac
ttagtattaa
azaattaatyg
agttggtaat
ccactaaaga
aaacttccect
tgtaatctgt
cactecegatt
cacgtggace
ctgtectgeg
ctgctagatg
ttccaaattc

gcaaacaagt

tggttgaaga
atgtgtgagt
aaaccgcacy
gctatatgaa
cacctggtta
atcaagtgga
aagtctggta
actgcaaaat
gagacaccgt
ctttcteoete
cttacagagt
gtttggtgea
ctacctttte
ccactygtaaa
cttgeatcty
cggacctaag
acattaccce
ttgagctetg
tgtctagete
tttagcactg
acagagataa
tggagaatta
ctcecatctag
aagcttecet
tttgaagete
ttteagaagt
ctaaacgcce
acagcacctt
gggctaatgg
ttcatgacag

ttgaggettt

ctttcaaagg
gtcctaatge
atttggettc
ctatcttgtt
acttagaggt
atgtggtccc
ccctgetgtt
ccggtgggag
gcagccetac
gcaggtgtac
ggaggacatc
cgactttgag
cctectectt
tggggtgttt
gttaccttgt
ggaaaacata
aatgctacat
gcttttettg
tatgcagttt
tgccaaggga
aggaattcga
attaccttag
aaaaggggac
geacttggtt
caagaatcga
tgtaaaagaa
ccateggeaa
cagcttoaaa
aatggacaag
acagtgtaet

atccaattca

28/36

ttttagaaga
atcgeccaca
tccettgtet
tggceteegt
tgacccaagt
aggttctgaa
cagttcttag
agcgectatg
tgctetgety
ttcaaacagt
acctgtcaag
tatatttect
ccttttcatt
actcecttet
tagcagtaga
ttgcaaaaca
aggaaacaca
agagtttaca
acccataact
cttagataac
attccacatce
ggtgggeect
tgtagtcact
ctcagtgece
gtggagacag
ctaagatgtg
gacttgtgtyg
tacatcattt
tgagetttet
tggatataaa

tgtgtcagtt

SUBSTITUTE SHEET (RULE 26)

(190)

PCT/US02/13245
gectttctet 4740
taaaatgcea 4800
gagdgggggaa 4860
ttacatattt 43920
ctaaccttac 4980
aattagggtc 5040
ageagaagta 5100
tgtggtgtgt 5160
tgttgccgag 5220
tctgccgagt 5280
taaaccaaac 5340
gaaggaggtg 5400
tttgactagg 5460
gctgttgtaa 5520
aagggettge 5580
gagtgcettt 5640
ttcccaagtt 5700
aagggagttt 5760
gtggctaaga 5820
cttgaaaaca 5880
tgagagccca 5940
gtgaaaccga 6000
tttetacaat 6060
agcacacagyg 6120
ggctcacect 6180
cetgaccagt 6240
ggagatgcaa 6300
agtgagagte 6360
ccectettea 6420
gectgtgaat 6480
tgaggggtge 6540
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atgtgcggag
aaggaagtta
attttattta
tecagatccca
cectectggaag

atcttaaggt

<210> 12

<211> 4090

<212> DNA
<213> Mus

<220>

agtcaataac
aaggcaccte
taaatatatg
ttacagatag
ageagttggt

tttacagaca

musculus

<221> misc_feature

<222> (1).

. (4090)

tttettaaca
attcaacaat
agtacactgt
ttgtgagcca
aaaccccttt

agaatattac

<223> N equals unknown

<400> 12
ggegggegag

tecttateeg
accegegeee
cagccaccag
cagcegtgac
cgggegecge
ctgtcaacce
ccegtteteg
gcagacacce
gagagaggty
ggetgcaggg
ggcgatgeag
ceceggtgat
ttecaggtga
nnnnnnnnnn
nnnnnnnnnn
nnnnannnnn

nnnnnnnnnn

gcgegggacyg
caggccacca
cectecttee
cgggcacage
getgeggtge
acgctgcage
cgtggccacy
teegtgacct
acgaagggag
gccgtgagga
caggeegggt
tectgagecty
tcggatgecce
ggccagectyg
nnnnnnnnnn
nnnnnnnnnn
nnnnnannnon

nnnnnnnnnn

cacccatgtt
aagcegggga
tecceggeta
tecatggeoct
aggtgaacce
ctgcagggtg
ccggegeegy
tetgtggeet
aggggagece
aagcggtcce
gggagcagca
ggagcgagga
ctccccgeaa
gnnnnnnnnn
nnnnnnnnnn
nnannnnnnn
nnnnnnnnnn

nnnnnnnnnn

tttgttgatyg
taagattttt
agetgtette
ccatgtggtt
cttaactget

agg

cecggegage
tggetggagg
cagacagcte
getgtegegyg
gegeegegac
cecgagecage
gagatccecyg
ctectectea
ggcateccteg
cecagccgoga
gccaccaccy
gccatgtect
agcaccaagc
nnnhnannnn
nnanonnnnn
nnnonnnnnn
nnnnnnnnnn

nnnnnnnnnn

29/36

agagtgagte
ctttcttttt
agacacacca
gctgggactt

gaaccatcte

acgttccace
ttcggageca
atggeegegg
atgggtccce
goceteggtge
cecegacgaee
cgatcctgge
ctggaggttyg
gggacecyggg
agcegaggagy
gaggaccgga
gcegeagaga
aggacaagga
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnnn
nnnnnnnnon

nnnnnnonnn

SUBSTITUTE SHEET (RULE 26)

(191)

PCT/US02/13245
aggctgactt 6600
gtttagtttt 6660
aaagaaggca 6720
gaactccgga 6780
tccagcccaa 6840

6873
cctgeccgea 60
ggggetgeeyg 120
agtacgtcga 180
ggtcggtcag 240
agtgttcact 300
ggtegggtte 360
agaccgtage 420
cgggaggeaq 480
aaccggagec 540
gcgacgttca 600
acagtgtgge 660
tggctcagga 720
gcotoctgegt 780
nnnnnnnnnn 840
nnnnnnnnnn 900
nnnnnnnnnn 960
nnnnnnnnnn 1020
nnnonnannn 1080
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(192)

WO 02/088314 PCT/US02/13245
nnOonONDNR NRNARDRNNR DOADRNNNRR ORROORRARND NRONDRONNNR DRORRODROR 1140
NONNNNNNNN ODODDANNNN DMOORNNNNN NRNORARNONN MMDNNNNNNN PDnRnANnnn 1200
nNnnpnnNnn DNNNNONNNN ANNANDNNON NNNRNIONOND NNAONDRNNND onnnnnannn 12690
NONNNNNNNN ONNOADDNND NANADNNOAND OBRNOANANA DAOONOANDN DDDNNOAnnn 1320
NNDNNNNONN NNNNDONRNN DONNDOONOD ONNNADDRAND DONONDRANOD NODNDADNRD 1380
NOONANNRND QENOOOONNN DANDANNNND RDDONNNNNND NNOANNNANND nnnnnnnhhn 1440
nnnnnnnnnn nnnnonnnnn noonnnnonnnn nnnnonnnnn nnnnnnnnnn nnnnnnnnnn 1500
nnnNnNnNnNn NENNNNONNN QONDNOONN0 RODODRDNND DONNNNDNNNn nnnononnnn 1560
NONNARNNNN NONDARNDONNR NROOONNNND NONRNNNNNN NONNONNRAN DNONnRinnn 1620
NNNNNNNRON DANNANNNNN NONNNOONND MONNNANNND DNNNnnnnan anannnannn 1680
DNNONNANDN NOONDNNNND DDNORNORAD AONONONNAN MONRNNNAND ODONNNnnnNn 1740
NONNONNNNN ORODONGNND DONDOOODNON NNONDONOOD DODORNNNDDD nnnonononnn - 1800
NNNRNNNNNN RONNNADAND DHNANNODID NNNNONDDRAN DANRNOANADND hnannonannn 1860
nNNNNNNNNN NNANMNNNNN NANDNNNNNN MNONDANORN RAONNRORRD DARNORONOn 1920
NONNANNORN RRONNANADR ORNONANLRND DONNORNNOD NOAONONNOND nooonnonnnn 1980
nDNNNNROND MNADDRNNNN NNNANNANDNN NARRNONNND NANDARNOND hnannonnon o 2040
NNNANNANNN NNANNANNNN BONNNNONRD NOONNONNDN NOnRannnan nnnoononnnn o 2100
ANNNANNNNN NNONNNNNNR NDANNNNDNN NNDNNNDNNARN DONODNNAAN DDANnnnnnn 2160
NANODONDNN OODNNOONND ROONNNOADN DNNONANONN DOOONROANN BRONROARNDD 2220
nnnnnnnnnn MDANRNNNDRNN DNNDANNNNAND DNNNNNNONN NONDNNNNDNN Dhnnnonnnn 2280
NNNNONNANT DODNNDNNND DOONNDNONR DNNNNANARA ANNNNNNDONND Dnnnnonnnn 2340
NINNONDANR ARNONANRRN DOONNLONLN DDANDODNNNN NONANNONDN ARRNNONNND 2400
nnnNNnnnan MONNNNNNNN DOANNDDNAN QNANONNOANn NONDNNNNnn DDNNnAnnnn 2460
nNNNONNNNN NDNNNODNNNN hNNNNNANRN DONNDARRND DNDONNRNNNND pnnnnnnnnn 2520
TONNNANDNN NOANNOONON DOAONRONAD DNODANNRNN ANNDDNNNOND RDNNONRNNN 2580
nnnnnnnnhn nnnonnnnnn ntaccctget gttcagttet tagagcagaa gtacggetac 2640
tatcactgca aggactgcaa aatccggtgg gagagegect atgtgtggty tgtgeaggge 2700
accagtaagg taagagacac cgtgnnnnnﬁ NNONOANNNN DONDNNNOND RDDDANNAND 2760
NONONRONAN ANDONNNNAN Dnnnnononn nnnhnnnnon nntctttcete ctegtaggtg 2820
tacttcaaac agttctgcog agtgtgtgag aaatcctaca acccttacag agtggaggac 2880

30/36

SUBSTITUTE SHEET (RULE 26)

JP 2005-502324 A 2005.1.27



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 02/088314

gteacctgtc aagtaaacca
nnnnnnunnn innnninnnn
nANNOMDAND NNOnnnnan
ftetabaletitibitalsWpatabefabitatetatotel
nnnnnnnann nnnnnnnnn
nnnnnnnnnn AnNMROLNNNR
nnnnnnnnnn nnnnnnnnn
nnnnnnnnnn nnnnnnnnne
nnnnnnnonn DNONANDNNN
nnnnnnnnnn annnnnnnnn
nnnonnnnnn annnnnnnnn
nnnonnnnnn annnnnnnnn
nnnnnnnnnn annnnnnnnn
nnn]‘mnnnnn nnnnnnonnn
fabelsbatatelstatotolibotitaboietafatotstal
nnnnngctet gagtttteag
gccacgtgta ccttagacge
gectgtectg cgacageacc
ttctgetaga tggggetaat
ctttccaaat tctteatgac
attgcaaaca

<210> 13

<211> 2075

<212> DNA

<213> human

<400> 13
gttaaattga catatcctgt

aaggactgca acateccgctg
gtaagaaata ccaggtaact
atcctetttyg tca;cacagg
taacccettac cgagtggagg

tgacctggge agtegtegag

(193)
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aacgtttnnn nnnhnnnnnn KNNDNNNNNN nonpnInannn 2940
NNNANNNNNN NOOONNNAON NANONNONOD nnonnnnnnn 3000
NONNDNANND ANNRODNNNN DOANDNNnRn noononnonnn o 3060
NNOINDNNNNN DODMOONGDN DONONNOnon nononnonnon o 3120
nNNOANROND DARNRRNRRR DRAARLONRR hnnnnoonnn o 3180
NANNNANNOR NNANNRNNAN NANARNDAND NANOANNNNN 3240
NANNOONNND MANNNDRNANA ANAARNNAND NARAnDODND 3300
NNNNDONNOR MODNNANNAN ANONNNNNND DANDARDNNN 3360
nnnnhnnnnn nannnnnnan Anhnnnninnn phnhnannnn 3420
nNNNNNANNN OOONONNNNN NORONNONND NNNNNONNnn 3480
NNNNNNNNnn NONDNNNNNN NROONNNDAN NDONNNNnRNN 3540
NNNDDNNRND MONDDRNNDR DONONDORNR LONnnnannn 3600
nnnopnnnnn AONNDONNNN NNOANNNNANN NOnnnnnnnn 3660
NNNINODANN NRONANNAND NOODNNNONN NNNNNORNNn 3720
NDOANNONND DRONONDONN NNRODNNRNN DRnnnnnnnn 3780
agttgtaaag gaactagatyg tgcctgccca gtcagaccte 3840
cccecatcage aagacttgtyg tgagagatge aaggacaaac 3900
gtcagcttca aatacatgat ttagtgagag tcgaaaacgt 3960
ggaatggaca agtgagcttt ctecccctett cacctettec 4020
agacagtgtt acttggatat aaagcctgtg aataaaaggt 4080

4090
tgtteagtte ttagagcaga aatatggcta ttaccactge 60
ggagagtget tatgtgtggt gtgtacaggg aactaacaag 120
ggcatettet tgetgaaagt gtcaaggega ttttaagttt 180
tttacttcaa acagttttge agaacttgte agaagtctta 240
atatcacctyg tcaagtaaat cagatgtttt geattttgte 300
ggtttttagt atagtttgag tatacttcca aaaagaggcce 360
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aggcccceag

ctgggaaacg

cctcttctaa

ttagtctaat

aggttgactyg

gggggttagt

gtctagettt

cttaageget

aagtgactac

gcctaatcaa

ggagagaaac

ctaaaagagy

ttgtteteta

gatctgatge

cattgetacg

gecacattecat

gggtttatet

tgttcetgee

tgcggtagat

atttaggtga

cgtgectcte

aaagecttca

aaataaagtt

atgaatgctt

aaaacaattt

tgaagcttag

cagcctgggt

aaggeattet

aggttaacgt

<210>
<211>

14
il1s

accttaggtt
gggeettggt
aactgttaac
gtataagaaa
ttttaccgaa
ttgtcttgee
atggggagtt
tgcttgetat
attcgecteco
tacacttgac
taagtatgga
atgccttaac
ccctttetet
aatatagcag
taggtaggga
taagtacttg
tetgeatgee
cagtaaaact
gcaaaggcaa
aagtcagtgt
ctccacctct
aataaaggta
tcaagagege
gctgatggea
aggggggtgce
aaggaagtta
gacagagtga
tttgggagag

tgagtaagaa

tcaactgget
gttagcttet
ctcacttgea
atcaacaaaa
acgettetta
tgaaagctca
gactataatg
taactgtget
tgtcacacag
ccacgttgga
aagccactta
cactetgete
taaacagttg
cagtacagca
tgtagaggga
aatggactag
cttectgtatt
tegecacgty
acgcetgtee
tgctgtgeat
cectteteaa
ttgcaacacyg
ttgtcttgtyg
tagagtggge
ttgtagacga
actgaataaa
gactceatet
gtggaggeag

tgctgagtgg

tttgttagga
ttetggeett
atatggeaaga
acatgettgt
tgaagcacaa
caaagggaca
gtaagcaage
aaggggctta
ctaatggagt
tatttaaaag
gaatcactta
ttggtgttca
ttgtaaaaga
tggttaaaca
aaacaagatt
aaaaatgttqg
tttttccecce
gaccctaaac
tgtgacagca
gegetgatgg
aatacttcat
atttatacat
ctaacagtct
caggetctga
ggtetactta
aagcegecta
caaaaaaaaa
agccatttat

cggtyg
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gtggtagaaa
gcaaatcttg
atacttgtet
cagctaacat
ccttaaagta
gtttaagata
aatatgttaa
gctaatettt
ctgaattgee
cattaacace
gatcagaget
ttgtcaaatt
aatttcacaa
cecactattc
actatgggac
aagtcctagg
agagttgtaa
ggceccaceg
ctttecagett
agtagacgag
gaaaggeagt
tgcataaaat
gggcetgteca
gttaggctge
tttaggeagg
gcgatcgege
agctgectag

tggttgeatg

SUBSTITUTE SHEET (RULE 26)
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caatactcag 420
ctgttgttaa 480
tacttgctac 540
gaggtagtca 600
cttaagcaca 660
aatctaagtt 720
ctaagcattg 780
aagaggaaaqg 840
agttgagaca 900
ctggggtggt 960
gggcatgttt 1020
catcectgac 1080
ttcataattg 1140
ctagccctgt 1200
cttgettaga 1260
aaatcactaa 1320
acaaacgaga 1380
tcaagatttg 1440
caaatacatc 1500
tgagctttte 1560
gtattctgaa 1620
ctgtetttga 1680
cttcaccttt 1740
agccacttgy 1800
tectggaggac 1860
cactgcactc 1920
ctgtaacatt 1s80
agacegttgg 2040

2075
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<212> DNA
<213> human

<400> 14
ggggggaget gggacctaag ccgcgegeac

cagaggcttt tgagtcaggce ccaagcgeag
tgageteggt ggacagetoc ctctecegtg
gccececggget gegeaccceg ctaggagetg
atgaatctea gtagegeccag tagcacggag
tgcgagetea gtecaggagag geggacttgg
agcotgeagge tgttgettea tacgatttge
cgegtggaga tcctgeccce ageaaaccag
gectcactce aggccteagt cctecccatg
ccagttactt tccagctccg ggetggetca
tatgaageat cagacctaac ctgggaggag
gaggaagagg aagatgatga ggatgaggat
gtcaaacaag tcaaaaggct ggtgccccag
ctggaaaaag aagaagagga aataagagcce
gccaaageca cagecagagce caagaageca
ggggcacggt gcaaagtggg cctteccectgg
cagccectee acctgtgtcet gaatgcaaca
tcacccccaa ctctocactt teaggaggec

ataaagttgc ctggtcagga aaaaaaaaaa

<210> 15
<21l> 200
<212> PRT

<213> =zxeniopus laevis

<400> 15

acccctttet ctgegtetgg
ccaggtgacce tccccgegge
agtccegetg tcectgtacge
cecggecage cegettetet
gaaaaggcag tgacgaccgt
accttcagac cccagctgga
ttgggggaga aagccaaaga
gaggacaaga agatgcagcc
gtctecatgg taggagtgoa
ggacccgtgt tectcagtgg
gaggaggaag aagaagggga
gcagatatat ctctggagga
aagcaggega gegtggetaa
agegttagag acaagagecce
ggattcaaga aatgaggagce
gctgtgetge aggeacaggg
ggggtgttge gggggcaaca
cecagtgaag agccccacct

aaaaaaaa

(195)
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tggaggtgca 60
cttteaagec 120
gcceggtega 180
geceggagec 240
getcetgggge 300
ggggaagcag 360
ggagatgeat 420
ggtcaccatt 180
gcttteteee 540
ccaggaacgt 600
ggaggaggaa 660
gcaaageect 720
gaaaaaaaag 780
tgtgaaaaag 840
cacgecttgg 900
tgececeectgte 260
tgagagccce 1020
cggggteaca 1080

1118

Met Ala Ser Thr Val Ser Asn Thr Ser Lys Leu Glu Lys Pro Val Ser
1

5

10

15

Leu Ile Trp Gly Cys Glu Leu Asn Glu Gln Asp Lys Thr Phe Glu Phe
20 5 30

Lys Val Glu Asp Asp Glu Glu Lys Cys Glu His Gln Leu Ala Leu Arg
35

40

45
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Thr val
50

Ile Val
65

Leu Lys
Thr Pro
Ile Ser
Glu Glu

130

Glu Asp
145

Lys Lys
Ser Ber
Gly Arg

<210>
<211>
<212>
<213>
<400>

Phe Leu

Arg Trp

Tyr Phe

Arg Val

Gly
115

Asp

Lys
195

16
103
PRT

Leu

Gln

Ser

val
100
Glu
Glu
Gly

Glu
180

human

i6

Glu

Lys
35

Gln

Ser

20

Gln

Asp

Gly

Glu

Ile

85

Thr

His

Gly

Ser

Gln

165

Asp

Ala

Lys

Ala

Phe

ile

Asp

Glu

70

Leu

Phe

Val

Glu

Pro

150

Ala

Ser

Ala

Tyr

Tyx

Cys

Thr

Lys

55

Pro

Arg

Ala

Ala

135

Pro

Lys

Pro

Lys

Gly

Val

Arg

Cys

Ala

Ala

Met

Leu

Met

120

Glu

Lys

Lys

Thr

Lys
200

Tyr

Trp

Thr

40

Gln

Lys

Glu

Ala

Lys

105

Glu

Gly

Ala

Lys

Lys
185

Tyr

cys

25

cys

Ser

Lys

Thr

90

Ala

Glu

Glu

Lys
170

Lys

His
10

val

Gln

Cys

34/36

Glu

Ser

15

Met

Gly

Asp

Glu

Lys

155

Leu

Gly

Cys

Gln

Lys

Lys

Phe

60

Val

Val

Ser

Tyr

Glu

140

Arg

Asp

Lys

Lys

Gly

Ser

Gin

Asn

Pro

Gly

Gly

Ser

125

Glu

Pro

Lys

Gly

Asp

Thr

Tyxr

a5

Thr

Ile

Ile

Ile

Pro

110

Glu

Ala

Glu

Ala
1%0

Cys

Asn
30

Asn

SUBSTITUTE SHEET (RULE 26)

Val

Ala

Glu

95

Leu

Ala

Glu

Ala

Asp

175

Gly

Asn
15

Pro

(196)
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Glu
Thr
80

Leu
Tyr
Glu
Glu
Thr
160

Glu

Arg

Ile
Val
Tyr

Ser
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50

65

Cys Pro Val Lys Leu Arg His Val Asp Pro Lys Arg Pro His Arg Gln
] 75

55 60

7 80

Asp Leu Cys Gly Arg Cys Lys Gly Lys Arg Leu Ser Cys Asp Ser Thr
85 90 95

Phe Ser Phe Lys Tyr Ile Ile

<210>
<211>
<212>
<213>

<400>

17
27
DNA
Mus

17

gcaaagaagce

<210>
<211>
<212>
<213>

<400>

18
27
DNA
Mus

18

cctgatcatg

<210>
<211>
<212>
<213>

<400>

19
18
ERT
Mus

19

100

musculus

cagtgaccaa gaaatga 27

musculus

caaattttat tgtggce 27

musculus

Lys Arg Pro His Arg Gln Asp Leu Cys Gly Arg Cys Lys Asp Lys Arg
1 5 10 15

Leu Ser

<210>
<211>
<212>
<213>

<400>

20
24
DNA
Mus

20

ctagaaaagg

<210>
<211>
<212>
<213>

21
24
DNA
Mus

musculus

ggactgtagt cact 24

musculus
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<400> 21
tgeatctece acacaagtct tgce

<210> 22

<211> 24

<212> DNA

<213> Mus musculus

<400> 22
ctagaaaagg ggactatagg cacc

<210> 23

<211> 24

<212> DNA

<213> Mus musculus

<400> 23
tgcatetete acacaagtgt tget

36/36
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of particular relevance

“B*  catlier application or patent published on or after the international filing datz

“L”  document which may throw doubts on priority claim(s) or which is cited o
cstablish the publication dafe of another citation or other specisl feason (&
specificd)

“0"  document referring to an oral disclosure, use, exhibition or other means

“P™  document published prior to the international fling date but later than the
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considered novel or cannot be considered to involve an fventive step
‘when the document is taken alons

" document of particular relevance; the claimed fnvention cannot be™™
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Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet)

This international report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claim Nos.:

‘because they relate to subject matter not required to be searched by this Authority, namely:

2. ,:‘ Claim Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to
such an extent that no meaningful international search can be carried out, specifically:

5. D ClaimNos.: 15-16, 38 and 39
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule

6.4(a).
Box 1T Observations where unity of ion is lacking (Conti ion of Item 2 of first sheet)
This International Searching Authority found multiple i jons in this i 1 as follows:
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D As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.
2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite
payment of any additional fee.

X

As only some of the required additional search fees were timely paid by the applicant, this international search
report covers only those claims for which fees were paid, specifically claims Nos.: 1-13, 18, 19, SEQID NO: 11
and 13

4, D No required additional search fees were timely paid by the applicant. Consequently, this international search report
is restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

No protest accompanied the payment of additional search fees.
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BOX II. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING

Group I, Claim(s) 1 and 3-13, drawn to an isolated polynucleotide (SEQ ID NO: 11)

Group I, claim(s) 2, drawn to an isolated polynuclectide (SEQ ID NO: 13)

Group 1II, claim(s) 14, drawn to a method of modulating contraception

Group 1V, dlaim(s) 17, drawn to a method of enhancing fertility (using 01-180)

Group V, claim(s) 18, drawn to a method of screening for a modulator of 01-180 activity

Group VI, claim(s) 19, drawn to a method of identifying compounds that modulate the activity of 01-180

Group VII, claim(s) 20, and 21, drawn to a method of screening for a compound which modulate the activity of 01-180.
Group VIII, claim(s) 22, drawn to a method of identifying a compound that effects 01-180 activity

Group IX, claim(s) 23, drawn to amethod of detecting a binding interaction of a first peptide (using 01-180).

Group X, claim(s) 24, drawn to a rescue screen for detecting the binding interaction of a first peptide (using 01-180)
Group X1, claim(s) 25, drawn to a method of identifying a binding partner for 01-180.

Group X1, claims 26-36, drawn to a pharmaceutical composition

Group XIII, claim(s) 37, drawn to a method of modulating contraception

Group XIV, claim(s) 40, drawn to a method of enhancing fertility (using 01-236)

Group XV, claim(s) 41, drawn to a method of screening for a modulator of 01-236 activity

Group XV, claim(s) 42, drawn to a methad of identifying compounds that modulate the activity of 01-236

Group XVII, claim(s) 43-44, drawn to a method of screening for a compound which modulate the activity of 01-236.
Group XVII, claim(s) 45, drawn to a method of identifying a compound that effects 01-236 activity

Group XIX, claim(s) 46, drawn to amethod of detecting a binding interaction of a first peptide (using 01-236).

Group XX, claim(s) 47, drawn to a rescue screen for detecting the binding interaction of a first peptide (using 01-236)
Group XXI, claim(s) 48, drawn to a methed of identifying a binding partner for 01-236

The inventions listed as Groups I-XXI do not relate to a single inventive concept under PCT Rule 13.1 becasue, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: Under PCT Rule 13.1,
applicant is entitled to the first product and method of making and using the same. Group I encompasses the first product
and method of using the same, however, Groups II-XXI encompasses an alternate product and alternate methods of using
the product. Further, the product of Group II is structurally and physically different from the product of Group I, therefore,
lacks a special technical feature. Group ITI-XXI encompasses methods that use the product of Group I and the product of
group II and as the two products are not linked by a special technical feature, neither are the methods as the first invention
des not escape the prior art as the claimed sequence is taught by the UNIVERSITY OF EAST CAROLINA (WO 99913886, 25
March 1999).
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